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ELECTROMAGNETIC LAUNCHING AS A MAJOR 
CONTRIBUTION TO SPACE-FLIGHT 


By ARTHUR C. CLARKE, B.Sc. 


The idea of using some form of ground-based launching system for space- 
ships, such as a very long electromagnetic accelerator, has often been suggested 
in the literature. There are two fundamental objections to such a device 
which make it very improbable that it will ever be used in practice to provide 
much of the escape energy from Earth, though it may well be used to get 
winged spaceships airborne. In the first place, a body moving at anything like 
escape velocity in the lower atmosphere would be rapidly destroyed by friction 
(note that the extreme nose of a V.2 became red-hot at about 2,000 m.p.h., 
and as escape velocity is 25,000 m.p.h. the heating would be at least 100 times 
as great). This could be only partly reduced even if the launcher was built 
on the highest mountain. ; 

A second equally serious objection is raised by the impossibility of using 
very high accelerations for manned spaceships. Even if we assume that 10 g. 
could be tolerated by a properly protected crew, the launcher would have to 
be no less than 600 kilometres in length, and proportionately longer if lower 
accelerations were used. It is, therefore, obvious that an accelerating device 
of any practicable length could provide only a very small part of the total 
velocity needed to escape from Earth, and that at such vast expense and 
inconvenience that the whole job would be better done by rockets. 

This is particularly unfortunate, for an electromagnetic launcher or catapult 
would have great advantages, the most important of which arise from the fact 
that the energy of take-off would be provided by fixed and not mobile power- 
plants. Such a system is fundamentally more efficient than any arrangement 
using rockets, where the greater part of the fuel is required merely to accelerate 
more fuel, and therefore, in a sense, does no useful work at all. Electrical 
energy, on the other hand, possesses no mass and so it requires no extra power 
to apply it to a body in motion. 

The great reductions in mass-ratio which would be made possible by 
orbital refuelling have often been pointed out,? and clearly this technique would 
become even more attractive if fuel could be projected into free orbits by 
means not involving rocket propulsion. It is also widely recognised that 
interplanetary travel will not be practicable on the large scale until pro- 
pellants can be obtained on the Moon, with its very low gravitational potential. 
The idea therefore suggests itself rather forcibly, that, unless other develop- 
ments make it unnecessary, a possible long-term solution to the space-flight 
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problem may be found in the use of electromagnetic accelerators on the Moon, 
launching the fuel mined there into suitable orbits round our satellite. 

The Moon’s low escape velocity (2:3 km./sec. as against 11-2 km./sec. for 
the Earth, with a consequent reduction of kinetic energy per unit mass to 1 /20), 
and its virtual absence of atmosphere, make it an ideal site for an accelerator. 
If we are considering only the projection of fuel supplies, and not manned space- 
ships, then large accelerations can be employed, and the launching track need 
be only a few kilometres long. At 100 g, for instance, escape velocity would be 
reached in a distance of less than 3 km., and a gently rising track of this length 
must be regarded as a reasonable engineering proposition. (It could even be 
horizontal if it was constructed on a plateau or open plain with no mountains 
in the line of sight.) The operation and technical characteristics of such a 
system will now be investigated. 


General Principles 

Circular velocity near the Moon’s surface is 1-65 km./sec., but a body 
projected at a slight upward angle at this speed would return to the Moon again. 
The fact that any orbit must be symmetrical about some line through the 
centre of the Moon shows that it is impossible to fire a body from the surface 
into an orbit that does not either go to infinity, or else return to the surface 
again. However, if the initial speed is a little greater than circular velocity, 
the use of a very small amount of rocket power when the missile is at its greatest 
distance would convert the orbit into a stable, circular one. A suitable pro- 
jection speed would be about 2 km./sec., which will be used as the basis of the 
following calculations. 

If a constant acceleration of 100 g were used, this speed would be attained 
after 2 seconds and in a distance of 2 km. 100 g is quite a modest acceleration— 
artillery shells experience accelerations of the order of 10,000 g, which would 
give circular velocity in 20 metres! However, power and constructional 
problems would be more easily met if values of not more than 100 g were 
utilised. 

To give a mass of 1 tonne a velocity of 2 km./sec. would require the expendi- 
ture of 2 x 10! ergs, or 2 x 10° joules—an average power, over 2 seconds, of 
1,000,000 kW. With the use of a uniform acceleration, the power required 
would rise linearly from zero to 2,000,000 kW at the end of the 2 seconds. 
(Fig. 1.) It must be realised, however, that there would be no need to build 
electric generators with a continuous rating of anything like this value. All 
the energy required for a “‘shot’’ would be stored up—perhaps over several 
hours—by bringing large flywheels up to speed and then coupling them to 
generators designed to deliver high currents for very short periods, and hence 
capable of withstanding enormous overloads. (This was the technique used by 
Kapitza at the Mond Laboratory to obtain very intense magnetic fields for his 
experiments in low-temperature physics.) 

Since the use of a constant acceleration necessarily implies a continuously 
increasing power, it would be more realistic to assume that the amount of 
power available was fixed, and to calculate the resulting acceleration, velocity, 
and distance, relations. If the power available per unit mass accelerated is c, 
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the mass is m, and the total power is P, then with the usual symbols /, v, s, 


and we have these relations :— 
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(since v = 0 when ¢ = 0). 
and s =|]vdt = (iv) 


Taking the case P = 10° kW, m = 1 tonne, we find that a launching track 
2-67 km. long would be required, while the time to reach 2 km./sec. would be 
2 seconds, as before. The acceleration would begin at a very high value (in 
theory, infinity) and would fall to 50 g at the end of the 2 seconds. (Fig. 1.) 

In practice, of course, the power would not start suddenly at the full 10° kW 
value, but would rise from zero, and the acceleration would start at some limited 
initial value. The power would also be expected to drop during the shot, as 
the kinetic energy stored in the flywheel was absorbed, and for these reasons 
the length of the launching track might have to be increased to about 3 km.’ 
Alternatively, a second ‘‘booster’’ generator could be brought into operation 
near the end of the shot. It is worth noting that the 2 x 10'* ergs necessary 
per launch equals the energy of a 50 tonne flywheel, radius of gyration 2-2 m. 
revolving at 1,200 r.p.m. 

This paper is not primarily concerned with the engineering details of such a 
system, but it is interesting to note that a similar device, known as an “ Electro- 
pult,”” has been developed in the United States by the Westinghouse Corpora- 
tion This consists essentially of a large induction “motor” laid out flat into a 
1,400 ft. long track, with a small shuttle, carrying the aircraft, which acts as 
a “rotor.” The power supply comes from a 750 kW d.c. motor, driving an 
alternator with a 24-ton flywheel working at 1,300 r.pm. The power 
transmitted during take-off is 12,000 kW and a fighter can be given a speed of 
over 100 m.p.h. in 4 seconds, after a run of only 340 ft. It will be seen that in 
many respects this system is a miniature replica of the one discussed above. 

It is, of course, quite possible that other methods of launching than electric 
might be preferred, since such a machine could not be built until the lunar 
colony had established engineering plants on the largest scale. The use of 
chemical energy (as in the V.1 launching track) might be a simpler solution, 
but the electrical method would have the advantage of better control and much 
lower running costs, if the use of solar or atomic generators is assumed. : 


Operating Features 
It has already been mentioned that though such a launcher could shoot a 
body completely away from the Moon, it could not project anything into a 
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closed orbit of the type desired for refuelling. It, therefore, remains to be seen 
how much additional rocket power would be needed for this. 

We will assume that the launcher is horizontal, with no obstacles in the line 
of flight. The orbit of a projectile fired at 2 km./sec. is shown in Fig. 2. It 
would reach a maximum distance from the Moon’s centre at B of 4,760 km. and 
would return to its starting point after 2} hours. The velocity at B would be 
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0-78 km./sec., and circular velocity at this point is 1-00 km./sec. Hence an 
additional velocity of 0-22 km./sec. must be given to the missile at B for it to 
remain in a circular orbit. If we assume that the projectile carries a small 
rocket motor with an exhaust velocity of 4 km./sec., it would, therefore, be 
necessary for it to eject about 60 kg. of propellant per tonne of initial mass. 
This 6 per cent. penalty is trivial. Rather more serious would be the weight of 
the motor and the resulting complexity of control circuits, etc. to ensure that 
the impulse was provided at the correct moment. 

This difficulty might be avoided if somewhat greater launching velocities 
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were used and the missile was sent away from the Moon on a very elongated 
orbit with a period of several days. At extreme range it would then be moving 
very slowly and there would be plenty of time for fuel transfer operations. It 
would not matter if the (relatively light) empty containers then crashed on the 
Moon when they had completed their orbit. 

In principle, therefore, if we assume that in due course it is possible to set 
up a self-supporting lunar colony, and that all the normal minerals can be found 
on the Moon; it would appear possible to establish large fuel reserves in space 
almost entirely by means of electrical energy. One could imagine the setting 
up of an orbital satellite, at a height of a few thousand kilometres, whose task 
it would be to collect the fuel carriers as they were propelled upwards into its 
orbit. (It might be equipped with a number of small tanker rockets whose 
duty it was to make the transfer, thus obviating the need for any propulsive 
mechanism in the carriers.) It is hardly necessary to point out that some care 
would be needed to avoid “shooting-up”’ the space-station! The high degree 
of control possible with an electric launcher would help to avoid such unfortu- 
nate accidents. 

The possibilities opened up by a moon-based launcher are by no means 
exhausted here. Dynamical considerations indicate that to project a body 
from the Moon into an orbit round the Earth requires only about 20 per cent. 
more initial velocity than to project it into a path around the Moon. Hence 
spaceships after take-off from the Earth could be refuelled more economically 
from lunar sources than from the planet only a few hundred kilometres below. 
This would certainly involve severe problems in missile control, but little 
expenditure of rocket power. If this technique becomes feasible, then the 
problem of Earth-Moon travel is enormously simplified. No spaceship need 
ever be designed for any mission more difficult than the entry of a circular orbit 
round the Earth, since refuelling would be possible both in circum-terrestrial 
and circum-lunar orbits. The total amount of propellant required would be 
reduced to a small fraction of that needed if rocket power was used exclusively, 
for if sub-orbital techniques were employed as normally envisaged, colossal 
quantities of propellant would still be required to get small amounts of fuel into 
position. 

Looking further afield, it should be noted that initial velocities of only 
4 km./sec. would project material from the Moon to Mars or Venus under the 
most favourable conditions. Until such time as refuelling operations can be 
carried out on these planets, the Moon-based launcher might well provide the 
key to interplanetary as well as lunar travel. 

Still further in the future, it is interesting to speculate on the use of launching 
systems which are themselves in space, either as adjuncts to space-stations or 
as independent structures. One of the chief problems to be overcome in this 
case would be that of momentum change and the preservation of the launcher’s 
orbit despite its ejection of material. Whether such engineering feats ever 
become necessary only time will tell. Since there seems no physical limit 
either to the lengths or accelerations which might be utilised in this case (if 
sufficient power were available) such projectors may conceivably play a part 
in the development of interstellar flight. 
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Ignoring these remote speculations, the lunar launching system is of im- 
portance since it could, in theory, make interplanetary travel practicable with 
propellants of a much lower exhaust velocity than any assumed hitherto. 
Even chemical fuels might then be adequate for the task. Of course, there is 
still the tremendous initial problem of establishing the lunar colony and building 
up its industrial potential—but this is a problem which has to be solved in any 
case. We are rather in the position of trying to run a trans-Atlantic airline 
when there is no possibility of refuelling on the other side until we have drilled 
our own oil-wells and set up our own refineries! 

It is quite possible that other technical developments, such as the successful 
harnessing of atomic energy for rocket propulsion, may make such schemes 
quite unnecessary. But if not, it is as well to keep the Moon-based electro- 
magnetic launcher in reserve as a solution of the long-term problems of space- 
flight. 
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Report of Publications Committee 

The general level of the 19 entries in this competition was disappointing. 
In arriving at their verdict on the essays the Publications Committee looked for 
two main features—(1) literary quality and (2) originality. Both were in rather 
short supply, and although some contributions contained interesting ideas 
and viewpoints, few sustained a sufficiently high level throughout. 

The most popular subject, as might have been expected, was “ Why Inter- 
planetary Travel Interests Me,’’ followed next by “What I think the B.LS. 
Should do to Hasten the Conquest of Space.’ Only three entries were received 
for ‘How I Believe Man will reach the Moon.”” (One of these, on 29 pages of 
foolscap from the Eastern Zone of Germany, easily set the record for length but 
attempted a more technical treatment than was suitable for this competition.) 

The male contributors may like to brood over the fact that two of the first 
five places were secured by the only woman entrants—one of whom produced 
what was easily the most entertaining essay submitted, as readers can judge 
for themselves, since it is reprinted in this Journal. 

In the essay “ What the B.I.S. should do,” few novel or original ideas were 
forthcoming. The general verdict seemed to be that the Society should 
continue to do what it is doing now—but if possible, more of it. On this subject 
it was interesting to note a conflict of opinions over the commercial aspects of 
space-travel. One member suggested various ways in which finance could be 
attracted to the idea of astronautics, and considered that the first duty of the 
B.I.S. should be to “sell” the space-station, with its “ world-wide television 
coverage, its survey facilities, its no-gravity laboratories, its temperature 
ranges and its hard vacuum and observatory.”’ Another contributor, on the 
other hand, was anxious that the impetus behind the conquest of space should 
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come, not from ‘‘commercial tycoons, but from the concerted efforts of the real 
enthusiasts."" Many tended to deplore the concentration of rocket research 
into the hands of the military. There were also some pleas for the establish- 
ment of a world-wide astronautical society—in the eyes of the judges, a most 
laudable ultimate aim, but surely one that is administratively impracticable 
for the present. 

One recurrent theme was the service which science-fiction had done to 
astronautics, by introducing many to the subject and by keeping it in the public 
eye. Indeed, it would appear that for the majority of the contributors this 
was the first source of their infection by the interplanetary virus. 

The three winning entries are reprinted below; for the rest, we cannot resist 
quoting one competitor’s statement that the recent war “‘ had two major effects: 
1. It caused the temporary cessation of the activities of the B.I.S. and 2. It 
accelerated the science of rocketry. . . .’’ Such single-minded devotion to our 
cause deserves at least some honourable mention! 


WHY SPACE TRAVEL INTERESTS ME 
By D. J. CAsHMmorE, B.Sc. 


Why, indeed, should space travel interest anyone? 

Much has been ventured about what lies behind such societies as the British 
Interplanetary Society—especially by such societies as the B.I.S. itself—and 
there is a very good reason for this. If the B.I.S. values its own existence it 
must endeavour to show the community at large that space travel is a fascinat- 
ing idea and that it is a worth-while project. The members of the Society are 
in constant touch with the general public, apart from the Journal and the 
organised meetings and lectures, so let us imagine a member and a non-member 
discussing the Society and what it is all about. Before many seconds have 
passed the non-member is sure to ask “But why do you want to go flying off 
to the Moon?” What will the member say? He should know. 

If the B.I.S. circulated among its members a questionnaire to discover why 
each is interested in space travel, would every member be able to give a reason? 
Could such a questionnaire be drawn up? I cannot pretend to draw up a 
comprehensive list of “reasons why,”’ but let me offer some material for thought. 

The astronomer (in the words of Willy Ley) will embark on the third era of 
discovery, the second having begun with the telescope. An observatory on the 
Moon or in an orbital station would enable much larger instruments to be used 
due to a reduced or eliminated pull of gravity. In the absence of an atmosphere 
the full frequency spectrum would be available, and much longer photographic 
exposures could be made. The problems of the Martian “canali” and the dark 
areas on the Moon would be solved; spectrograms of the Earth could be 
obtained; and so on endlessly. 

Physicists and chemists would have immediately available an infinite 
pressureless space, access to a very large temperature range and in an orbital 
station the lack of weight would give invaluable information on molecular 
structures, etc. 

Atomic engineers would be able to dispose of “hot” waste products by 
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sending them into the Sun, and playing with atomic energy in open space 
would be much safer—at least from the point of view of the local inhabitants 
at the research stations on Earth. 

The presence of a large hard vacuum would soon attract electronic and 
radio engineers. Orbital stations would solve the problem of short wave 
coverage on Earth (including television) with immense saving in cable and 
ground stations. 

Biologists and medical scientists could learn about the effect of gravitation 
on tissue growth, the survival of bacterial spores in space, etc. Perhaps those 
who suffer from cardiac diseases would find relief in the weaker gravitational 
field of the Moon. 

From the Moon and from orbital stations, meteorologists could watch 
storm centres moving across the face of the Earth and thus be able to make 
more accurate forecasts. Shipping and aviation will benefit as a result and 
also as a direct consequence of observers being able to track ships, large aircraft, 
wrecks, expeditions, etc. from an orbital station. 

Further afield on the other planets, more possibilities exist which I shall not 
attempt to enumerate. There is no doubt that a list of this type can be 
extended much further; it might be interesting to keep one up to date. But 
at this stage the non-member would have the strong conviction that space 
travel is a scientific project, suggested by scientists for the benefit of scientists. 
He might admit that what the scientist gains in the way of new knowledge is 
adapted to make a better world for everyone to live in—on the other hand he 
may enquire whether a bomb bigger than the hydrogen bomb has been thought 
of yet. In fact, the non-member might suggest some more items for the list :— 

Military forces would be strengthened a great deal by the use of rocket- 
propelled vehicles and by developing guided missiles. Moreover, an orbital 
station or the Moon offers an excellent base for reconnoitring the Earth or for 
launching guided missiles. With a monopoly of rocket techniques and control 
over the development of space travel, powerful and unscrupulous groups could 
sway the balance of power to their advantage. 

The non-member might add that he hates to think of what the commercial 
world would make of it; the advertisements of Lunar rock for sale—‘‘Get Your 
Girl the Moon”’; the numerous “Cafés de la Lune” with the waiters in space 
suits. 
No, there is still something missing. This catalogue of items does not give 
the real reasons for wanting to voyage far from the Earth. 

One obvious attraction is that of physical adventure. Nowadays there is 
little of the Earth’s surface which has not been explored and the adventurous 
spirit of the explorer will find a vital expression on other worlds. There is little 
need to emphasise this for a high percentage of science fiction stresses as 
hard as it can. In fact, I believe that a very large number of members were 
introduced to the fascination of space travel by having their imaginations fired 
during impressionable youth by the ever popular sagas of science fiction. 
Indeed, I imagine that the drama and heroism of these highly imaginative 
sketches are still and may always be a mainspring of interest to a great number 
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When an engineer is confronted with a problem of construction, he finds 
much satisfaction in tackling it and hunting for a solution. Most of the prob- 
lems posed by space travel have been as yet only tentatively approached and 
there is still a very wide scope for ingenuity and invention. But although these 
engineering problems are new and new techniques have to be developed in the 
design of propulsive systems, etc., the underlying urge is common to all branches 
of engineering—the satisfaction of invention and construction. 

Deeper still lies the love of knowledge for its own sake. Science in all its 
fields owes its advances—indeed its very existence—to the urge of curiosity. 
For the scientific mind, phenomena which do not fit into the accepted scheme 
of things are a challenge and at the same time a fascination. This drive of 
curiosity lies behind the list of scientific gains which our friend the non-member 
found so unconvincing. It gives a power and vitality to any scientific work 
and its satisfaction is a sufficient reason and reward to workers in many fields of 
science—and not the least in the field of space travel. 

To any philosophical mind the love of knowledge and truth is a fundamental 
force. The vast increase in scope for enquiry in all branches of human thought 
that will surely be afforded by the spread of man in the solar system, is an 
irresistible attraction to the philosophic mind. The immense expanse of know- 
ledge that will follow hard on the heels of the first space vehicles may well be 
knit into a new philosophy. At first, this will affect only the more profound 
thinkers, but gradually a new way of life, a new viewpoint will spread through 
humanity. Man-made conveyances and communications, culminating in the 
modern aeroplane and radio, have already gradually broadened people’s view- 
point so that they are aware of and can be in touch with most of the Earth’s 
surface. This has inevitably coloured the modern way of life with an apprecia- 
tion that there is a very great fund of experience available to man, much 
greater than was available to past generations. How much greater will the 
scope of experience be when man travels to the other worlds! 

Contemporary science gives no definite answer to the much-asked question: 
“Is there life on other worlds?” The possibility that a lowly plant life exists 
on Mars and even on the Moon is admitted and such possibilities are perhaps 
representative of the most intiguing aspect of travel to other worlds. Specula- 
tion in this field of the imagination has brought forth the all-too-numerous 
monstrosities which haunt the pages of science fiction, but these tiresome 
horrors contain the seed of profound ideas. If the human race should come into 
contact with intelligent life of a different order, such a meeting could well be 
the most far-reaching event ever to happen to man. Intelligence with a 
diversity of life forms, some perhaps based on quite different physical and 
chemical processes, would enrich the experience of man to an extent never 
known before. 

When men have travelled throughout the solar system, from shrivelled 
Mercury to frozen Pluto, wil there be an end? I do not believe so. As men’s 
machines cross the empty spaces between the planets, the cold light of the stars 
will shine and the age-old call of adventure both of body and mind and the 
thirst of curiosity will still be as potent as ever. 

Yet, for all this, there are but relatively few who know these thoughts and 
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feelings. Much of humanity is still stricken with poverty and misery, tragedy 
and war. Some find happiness and peace, some only briefly. Few lift their 
eyes to the stars and many of those who do, plan rockets and orbital stations for 
war. The same age-old forces struggle for expression in human nature; the 
lure of adventure, drama and heroism; the impulses to strife and war; the love of 
knowledge, truth and beauty; the temptations of vanity and selfishness. 
When man leaves Earth in the first space-ships the good and the bad will 
go out with him. But do the words “good” and “bad” really mean anything? 
Do human values have universal validity? Perhaps contact with other creatures 
of the Universe will teach us something. But now I am out of my depth. 
Yet, as I listen to-Holst’s ““ Neptune” fading into emptiness, and as I try to 
picture the distance to the stars, I cannot help but be thrilled and awed. 


WHAT THE B.I.S. SHOULD DO TO HASTEN THE CONQUEST 
OF SPACE 


By Mrs. M. E. PATCHETT 


Do I think the B.I.S. should hasten the conquest of space? Well, I don’t 
know, but I can think of some things members could do to “wait with speed.”’ 
My own feeling is that this most tremendous achievement of man should be 
prepared for physically and mentally, possibly prayed for, but mot hurried. 

As a woman, the B.I.S. interests me vitally because my son’s son could be 
the first man on the Moon. I believe that unless man reaches the Moon 
with his brains as much as with his body, he is going to make a fine old mess. 
I think space travel should be held up until man’s philosophy is ready for it, 
but that it should not be held up for lack of money. Brains are not much use 
without equipment for experiment and the leisure for study. These things cost 
money, and until the common man is interested in it, and the aspiring M.P.’s 
promise it support to catch votes, it will be difficult to raise the necessary amount 
of money, for the whole thing must be, to some extent, commercialised. Women 
must be interested and sympathetic, for in a way space travel affects women 
more than anyone; interest, understanding and publicity brings money, and 
without money none of the things can be accomplished that must lead up to that 
first great, momentous flight. 

Perhaps it is because I am a woman that I believe you will never cross space 
without the support of women en masse. Once sell women the idea that space 
travel is the natural destiny of her sons and you can go ahead, but—spring it 
on her that her husband, son or lover is leaving for the Moon whether she likes 
it or not, that they will travel inside a relatively frail metal shell, and beware 
of what will happen to your scheme if you have not prepared the ground very 
carefully! 

As I look around me at B.I.S. meetings I often wonder just how many of 
you ever lift your noses far enough out of those pages of squiggly figures to 
see that women are a most potent weapon in the hands of the B.I.S. Probably 
most of you accept the women in your lives as you would an old bird or dog you 
have had around for years, and just a few, just a few I think, with minds filled 
with the problems of space would, if they were suddenly asked to define the 
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word ‘“‘mother,” have a startled vision of a knee, a bosom, and not much else; 
mother, as she was to the Victorians and kept in her pristine condition by a 
continual flow of mathematical spots before the eyes! 

Women can be more than this. It is still the fashion for women to have the 
children, and unless trained to be intelligent mothers, their children will be 
handicapped from the start. If we are to travel, perhaps even to people other 
worlds, surely we will want sane and sound emigrant stock. Children usually 
arrive in the world undamaged in transit, after that it is firstly up to the mother, 
and after up to man himself to keep it that way, and both of them often make 
a pretty rotten mess of it. Man seems to forget that the human body is a more 
wonderful thing than any he can dream up from steel and hydrogen, mathe- 
matics and atoms, but if he is going to hasten the flight of his brain-child 
he had better learn to take care of his body; a brain stuffed with science is a 
valuable B.I.S. property, but it can pop off with something as childish as measles 
just as easily as the emptiest brain! 

Women are far more logical than men, they know that it is nonsense to insist 
that two-and-two must make four, and they are practical too, they need a goal 
for their children. Interplanetary flight supplies such a goal, it has all the 
ingredients that appeal to women. Whatever freaks among my sex may say, 
women still like their men to have qualities and courage far outshining their 
own, a mental and physical make-up that does not “flinch from death and 
darkness knowing they are there.” 

Remember that life, to many women, consists of planning one meal after 
another, of keeping Johnny from annoying dad, with bridge or the cinema 
thrown in—it is dull, dull with a dullness so solid you could train ivy up it. 
Change this, sell space travel to women by remembering the seven reasons one 
successful salesman gave for women buying anything. The reasons went this 
way: Her husband says she cannot have it; it makes her look thin; it comes 
from Paris; her neighbours cannot afford it ; nobody has one; everyone has one; 
it is different. Believe it or not, all these reasons could be adapted by an 
ingenious interplanetary enthusiast. 

Now, I am by no means a feminist myself, in fact, I sometimes doubt 
whether it was a good idea to give women the vote, especially at such times as 
once when a staunch Conservative told me she voted Labour after the war 
because she thought “poor Mr. Churchill must be so tired,” but I do think my 
sex has inordinate zeal when once harnessed to an ideal, and a very desirable 
goal would be one to divert the energies of those women who seem to feel that 
man’s world is the only world left for them to conquer. 

Personally, I would just love to follow the first flight to the Moon from a 
comfortable chair in front of a television set, and I only want to be the first 
woman on the Moon after h. & c. has been laid on by some enterprising male; 
but then I have long passed the age when I have to show off about a boldness 
I do not possess. I certainly hope there will be plenty of Amazons carrying 
banners round Trafalgar Square in protest against an all-male crew on the first 


Moon-journey, shouting ‘‘ Unfair to Moon Maidens,” and I hope, too, that they 
will be left to shout until they turn their energies towards raising children, and 
maybe money, for more and better Sky Clippers. 
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It was a woman who asked Lloyd’s for an £18,000 insurance to cover the 
return trip to Mars. She is only one of 10,000 people who have applied for 
reservations at the Space Travel Bureau of the American Museum of Natural 
History for the first commercial interplanetary flight, and, speaking of money 
as a primary need for the more rapid conquest of space, why not have a similar 
bureau in England? What do you care if you are dead and gone before inter- 
planetary flight becomes a commercial possibility? The interest of booking gives 
a wonderful publicity angle and the chance to spread interest via information. 

Money buys advertising and advertising brings interest. Why not things 
for sale at the bureau? Books, postcards, prints, Christmas cards, souvenirs 
for our Atlantic cousins, toys, everything with an interplanetary interest. 
Just let English women get the idea that it is a pity for their men folk to do all 
the work towards a Moon flight, and then have no chance to reap the rewards 
because inflation is the only thing round here with escape velocity, then see 
how they will help! Let women have a go, and all you men will have to worry 
about will be negligible things like gravity, the speed of flight, and having pogo 
sticks handy for landing. 

Roping in women as hurry-uppers of interplanetary journeys is really only 
a logical way of getting the children. It is the children of to-day’s children 
who will be the real travellers into darkness, it is this future generation that will 
have ‘‘the Moon to play with’. These children will begin where you leave off, 
and will inherit the total sum of your knowledge, and unless they are wise and 
strong and gentle it will be a pretty poor lookout for this and for other worlds. 

Why not start a junior B.I.S. society and magazine—or a junior B.LS. 
supplement affiliated to something like Hulton’s new children’s magazine, 
Eagle? Do not tell me that the scientific tycoons among the adult B.I.S. 
members and fellows would not have as much fun as the kids would have with 
that—Mr. Clarke with his gadgets, Mr. Gatland with his models, why—it’s 
money for jam! And please do not scorn the popular science stuff including 
flying-saucers; me, I loved that 23-in. man who crashed in Mexico, and I will 
never forgive Mr. Smith for making him melt right into thin air off his saucer. 

If you want to hasten Moon-landing day, never underestimate the power of 
women and children, and do not let speed interfere with safety, for if the first 
attempt of a manned missile ends in disaster, speed will have been in vain. 
Remember the lion that ate Albert, “‘orse’s ’ead ’andle and all’, and how 
indignant Albert’s parents were at the keeper’s suggestion that they could have 
more Alberts? I think they replied something like this:— 

“Have kids to feed your ruddy lion? Not bloomin’ likely!” 

It will be quicker in the end to make haste slowly, to see that the first 
journey is a safe one, or women will find a way to keep their sons from feeding 
your ruddy lion! 

WHY INTERPLANETARY TRAVEL INTERESTS ME 
By V. B. GERARD, M.Sc. 


To attempt to explain why interplanetary travel interests me, it is necessary 
to cast my mind back over a number of years to search for a time when the 
fascinating possibility of interplanetary travel was unknown to me. Then I 
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must try to remember what originally inspired my interest in such a fantastic 
subject. It was, indeed, fantastic in those days, for it was in the year 1934 at 
the tender age of ten that an uncle presented me with an early copy of a well- 
known American science-fiction magazine. I read the stories not once, but 
many times and tried to find more of their kind. But science-fiction magazines 
were rare in New Zealand, and indeed, are still uncommon; so my youthful 
imagination had to be contented with the few science-fiction novels available. 
Stories by Wells, Verne and E. R. Burroughs were well known to me long before 
I possessed any scientific understanding of space travel. 

No doubt a psychologist would have interpreted this unusual interest of a 
young New Zealander as an escape mechanism to avoid the worries and diffi- 
culties of life on earth as a terrestrial. Be that as it may, while my contem- 
poraries braved the Antarctic blizzards with Scott and Shackleton, or fought 
in darkest Africa; I explored the planets and their satellites, walked the surface 
of our Moon in a space suit and indeed, sometimes without one, if the neglectful 
author of the story had omitted to provide his hero with this essential piece of 
extra-terrestrial equipment! Evidently then, my earliest interest in inter- 
planetary travel was basically an expression of that age-old urge or desire of 
mankind to explore and understand the unknown. 

Passing quickly through the years to the present, the scientific side of my 
nature would now say that space travel is of immense interest because of the 
very great scientific advances that will come with it. It will be an even greater 
awakening for the world than that of Elizabethan times, which marked the 
closing of the Dark Ages and heralded the coming of Newton, Halley and the 
other intellectual giants of that time. I challenge anyone to name one science 
that will not undergo a change, with a broadening of ideas, after the first few 
interplanetary or even lunar voyages. Not only will astronomy and physics 
feel the impact, but even apparently unrelated sciences such as biology and 
geology will discover new problems as well as finding the solution to old ones. 
-Perhaps even greater will be the change in mankind’s way of thinking, for 
instead of being of Earth, man will have become an inhabitant of the solar 
system. Perhaps, too, in some remote era, man will become an inhabitant of 
this galaxy, as foreseen by modern science-fiction. 

However, it is not only for science that man will go to the planets. He will 
go if only to satisfy the urge to explore. That urge which sent the early 
Polynesians across the vast Pacific, and which sent the Vikings to the New 
World long before the time of Columbus. That urge which in modern times 
has resulted in a not inconsiderable amount of knowledge about that last little- 
known portion of our planet, the Antarctic. Our southern polar cap will soon 
be well known. The time has come for our explorers to leave the planet of their 
birth and become space-borne. 

In the past, periods of exploration have always heralded great cultural 
awakenings. Great will be the new age that will come with the exploration of 
our system of planets and satellites. In art, the new culture has already felt 
its first birth pangs with the paintings of Chesley Bonestell. I recently had the 
good fortune to acquire a copy of the book, The Conquest of Space. Bonestell’s 
paintings therein amazed my friends, both for their art as well as their science. 
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Indeed, some at first glance, thought they were colour photographs taken with 
a new stereoscopic process! 

A word of warning! Should mankind contact another intelligent race this 
cultural awakening will be even greater, but not if the new race is treated 
' harshly as the backward races of this globe were treated by our forefathers. 

Let us hope that the advent of interplanetary travel marks the maturing 
of our race. I think it will. 


THREE EQUATIONS FOR RAPID CALCULATION 
OF ROCKET MOTOR THRUST 


By PROFESSOR HERMANN OBERTH 


Symbols 
A = any cross-sectional area of combustion chamber or nozzle. 
a = constant factor from equation (3). 
C = integration constant. 
F = thrust. 
k = adiabatic exponent (ratio of specific heats). 
‘  p = pressure at any point. 
p~,. = stagnation pressure, at burner head. 
T = absolute temperature (°Kelvin, = °Centigrade + 273-2). 


= absolute stagnation temperature, obtained by adiabatic compression 
up to pp. 
T 
= (see equation (5)). 
T, 


| 


s = 5 (see equation (2)). 


Suffixes 

a total. 
external. 
concerning the chamber front wall or burner head. 
concerning maximum chamber cross-sectional area. 
concerning nozzle exit. 
concerning theoretical stagnation pressure. 
concerning throat section. 


2 3 


The thrust developed between A, and A, (see figure) can be expressed as 


. 
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In general, we have , 
dF =pdA=pA—Ad .. (1) 
For simplicity, put p = ,.x; then 


Using the well-known relation 


2/k—-1 


and substituting 


k+l ——— k+1 =@.. ee ee ee ee (3) 
we obtain 
p 


pA =a. Vi- = V1— (Compare (2)) 


Introducing the expression 


weebtain 
ar 

6 

(6) 


Considering now equations (2) and (4), we obtain 
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Using (5) again, we get 


k 
Now, combining (6), (7), and (1), we obtain for the thrust 
P + =} 
(8) 


For A;> A;, we can use the following equations without introducing any 
great error:— 


Pi = Po and Ay-po Ap; 
The thrust developed by the combustion chamber alone is then 


The thrust developed by the nozzle alone amounts to 
Pm 
Finally, we have to subtract from the sum of (9) and (10) the amount 


(Compare Sutton, “Rocket Propulsion Elements,” pp. 12-13.) 


Combining (9), (10), and (11), we have 
F, = + Fin — 


For combustion chambers of sufficient cross-section, we get from (4) 


Limit Limit ax~ik 

pop, 
and from (8) 

Limit Pi 

Pi Pol p, 

Tj k 

V1— 7 inks c| 


From the basic theory of thermodynamics, we know that 


re 
2 


278 HERMANN OBERTH 


and it follows from this that 
Tt k k+1 


Combining (9), (13), (14), and (16), the thrust for chambers of sufficient cross- 
section becomes 


k+1 


The first two terms of those between the brackets can be expressed as 
(1 — x) Limit 1—x 
= 
(One obtains the same ms by differentiation of the nominator and denomin- 
ator, by the method of |’Héspital.) 
The third term disappears as well, because 


(16) 


x—>l 


Limit 
imi 
| 
There remains, therefore 
k+1 
f-t (17) 


From (10), (16), and (8), we have 


k+1 Tm k 
Fim a} V1 — T; (18) 
Also, from (12), (17), (18), and (11), we have 
k+1 Tm k 
=ai4 _ — Ay. 
If (e.g. at high altitudes) , can be neglected, then we obtain 
k+1 Tm 
= 4 
If, however, /, = ~» (which can occur, e.g. at the take-off of large rockets, or if 


variable nozzles are used), then we obtain from (2) and (4) 


= Am Pm = ik 
Combining this with (19) a. us ore result 


v1 — 


k+1 Tm 
F, = 2a 22 —- 
The equations (19), (20), and (21) allow a much quicker and easier calculation 


-,of the thrust than seovinns methods. The results, however, have to be multi- 
“plied by an efficiency factor of 95 to 99 per cent. 


| 


6) 


1- 


NOTES AND NEWS 279 


NOTES AND NEWS 


Landing Spaceships 


We have recently received a description from Mr. O. W. Neumark of an 
interesting radio approach device for aircraft, known as the Landing Guide, 
which would seem to have even more important applications for rockets. 

The Guide consists of an attachment to the radio altimeter which operates 
a zero-reading pointer. By keeping this pointer zeroed, the pilot automatically 
follows the correct landing curve, which has been found by num:>rous tests to 
be expressed by the equation 

dh 

Zi +kh=0 
where h is the height and k a constant. The vertical speed thus approaches 
zero at the point of contact. 

Obviously such a device, coupled to the thrust control of a rocket, could 
be used for automatic stern-first landings—the only method of approach to 
airless bodies such as the Moon. 


“Asking for the Moon” 

It is to be hoped that many of our members were able to view the third 
of Arthur Clarke’s television talks on the evening of July 18. Titled “Asking 
for the Moon,” this half-hour programme covered much the same ground 
(though inevitably in rather less detail) as the same author’s paper “Space 
Travel in Fact and Fiction,”’ published in the September Journal. However, 
two additional items of great interest were included in the television broadcast. 
One was the complete sequence from the pre-war German film Frau im Mond 
(‘The Girl in the Moon’”’) showing the preparation for launching, and the actual 
take-off and early stages of flight, of the Oberth-designed spaceship. The 
other was a number of stills from the eagerly-awaited Hollywood film, Destina- 
tion Moon (see also pages 241-4 of the September Journal). 


Hayden Planetarium Interested in Space-Flight 

An extremely interesting press release from the Hayden Planetarium, 
New York, gives an account of the showing of the film Destination Moon to a 
select audience of 200 in the Planetarium dome on June 20th. The original 
copy of the film has now been specially treated and will be preserved in the 
Planetarium to “Let future generations see what a pre-space-travel age had 
predicted.” 

It was stated by the producer, Mr. George Pal, that the Planetarium experts 
had worked closely with the film’s technical staff in an attempt to make the 
space and lunar scenes as authentic as possible. 

According to the acting chairman, Mr. Coles, the Planetarium is now 
inaugurating a search for all kinds of data and material dealing with space- 
travel. He asks for the co-operation of scholars, scientists and the general 
public in obtaining any type of literature, predictions, new scientific inventions 
and other material which might be displayed or kept in the archives of the 
Planetarium. He stated that the time is not far off when historians will be 
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avidly seeking this type of information, and the Planetarium is setting itself 
up as a centre and clearing house for information on space-travel. 


A Large Cloud on Mars 

We have recently heard from W. H. Haas regarding an unusual cloud on 
the south limb of Mars which was observed by Tsuneo Saheki, of Osaka, 
Japan, on January 16, 1950, and widely reported in the press a few days later. 
(See p. 142 of the May, 1950, Journal.) 

The cloud was grey in colour, with faint yellow, but was not very brilliant. 
The geographic position of its centre on Mars was about longitude 202°, 
latitude 58° squth, and its angular height above the surface 0.16”, i.e. more 
than 100 kms. The length of the cloud was about 1,500 kms. 

Although Mr. Saheki has frequently recorded white or yellowish-white 
projections on Mars in the past, he has not seen such “‘a strange cloudy mass” 
since 1933. Its peculiar colour and dimness was reminiscent of E. M. Antoniadi’s 
“cloud of volcanic ashes’’ discovered near Deucalionis Regio in 1909 and 1911 
(La Planéte Mars, p. 21; Mars Report of 1911, Memoirs B.A.A., Vol XX, 
Part IV, p. 126), and Saheki wondered if the present cloud was also composed 
of volcanic ashes. 

On the day in question, Saheki was observing Mars from | h. to 5h. J.S.T., 
and the cloud-bulge began to appear near 4h. The seeing then, unfortunately, 
began to become poor and prevented further observations after 5h. Further 
observations on following days were also impossible because of continuing 
bad weather. 

Since the hypothesis that the cloud is of volcanic ash rests heavily upon its 
colour, visual observations with colour filters, or better still, photographs with 
filters, would be exceedingly important in such a case as this. 


American Rocket Society 

The latest A.R.S. Journal (No. 81, June, 1950) contains some interesting 
facts about the growth of what is now the largest rocket society in the world. 
The present membership is 1,002 (including 572 Active Members) which com- 
pares with a total of 318 (including 51 Active Members) in April, 1945. 

About 40 per cent of the total membership is resident in and about New 
York, with a further 14} per cent. in Southern California. 

At present the A.R.S. also has seven Corporate Members who pay annual 
subscriptions of $250 (£90), and a further seven Affiliate Corporate Members, who 
pay annual subscriptions ranging from $100 to $400 (£35 to £140), in addition to 
394 subscriptions from libraries and research organisations throughout the world. 

The income of the Society for the year ended April, 1950, totalled £1,940, 
which yielded a surplus of £120 over expenditure, and brought the value of 
of the net assets to £5,100. 


New Measurements of Pluto 

On March 22, 1950, G. P. Kuiper had the rare opportunity of making visual 
observations of Pluto with the 200-inch telescope at Palomar. He found 
the diameter to be 0”.23, with an uncertainty of about 5 per cent. This 
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corresponds roughly to about 3,600 miles, which is nearly midway between the 
sizes of Mars and Mercury. 

The reflectivity or albedo of the planet was found to be 17 per cent which 
compares with 15 per cent for Mars. 

If a normal density is assumed, the mass of Pluto would be only 1/10th that 
of the Earth, whereas that indicated by the perturbations of Neptune is nine 
times this amount ! 


Space Travel Projectors 

We have recently received from the Griffith Observatory, Los Angeles, some 
details of the ‘‘Space Travel Projectors” used there as an adjunct to the Plane- 
tarium. With these it is possible to arrange programmes on trips to the moon 
and visits to the outer planets—programmes which have proved the most 
popular the Planetarium has ever given, resulting in ‘‘full houses’ and repeat 
performances almost every night. 

A description of a typical show, as described in The Griffith Observer, is as 
follows: 

“After an explanatory introduction, the audience watches the fading of a 
beautiful sunset. Gradually the stars appear, till by the time darkness has 
arrived, the watcher feels that he no longer is in a theatre but is looking at the 
actual sky on one of the clearest of nights. Soft music is heard till it is nearly 
time for sunrise . . . During the day the visitor travels to the earth’s equator 
for the take-off to whatever part of space may be desired. On this day there 
is a discussion of the nature of space travel. The entirely different problems 
of a short lunar hop, of the much longer possible future trips to the planets, 
and the almost fantastic voyages which distant future generations conceivably 
may take to the stars are put into their proper relationships. 

“The audience, leaving the earth for a 2,000,000,000 mile voyage, will see 
the earth diminish on the planetarium dome from 40 feet to 10 feet in diameter. 
Then, turning to the planet Jupiter, they will watch it brighten and gradually 
enlarge steadily until it has a diameter of more than 20 feet. Intricate details 
of its cloud-covered surface will gradually appear . . . From Jupiter we turn 
away to see the planet Saturn and watch it enlarge similarly, until it and its 
great family of rings appear as large as did the other planets. On the return 
we shall pass fairly close to Jupiter and shall watch it passing by the side of 
our vessel, whirling on its axis and presenting all sides to the audience. The 
tiny apparent disc of the sun at the great distances of these planets will be 
exhibited, and finally, when we turn toward the earth, we will see it grow again 
in size until at last we are ready to land.” 

The ‘‘Trip to the Moon” is described as follows: 

“The trip starts from the equator of the earth, with the observing turret 
of the ship reproduced on the planetarium dome. The moon is seen at normal 
size through the 25-foot diameter window of the turret. 

“Gradually the moon enlarges, with all its features startlingly sharp, till at 
last it fills the window. As we continue to approach, it enlarges even more until 
finally, the part seen through the 25-foot window is only a small fraction of 
the lunar surface. 
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“When we are within a few hundred miles of the surface, a ‘‘televisor 
screen’’ on the wall of the ship near the window is illuminated by an image 
of the moon with a spot of light on it, indicating the part of the moon which 
is visible through the window. 

“We now start travelling over the 
surface to study the most interesting 
of the features which pass rapidly 
below our ‘observing window.’ As 
we do this, the spot of light on the 
televisor follows the tour. Then after 
other features we return to earth, 
watching the moon recede till at last 
we view it once more from the surface 
of the earth...” 

These descriptions are well calcu- 
lated to induce a state of extreme 
frustration in the mind of any British 
reader, and underline once again the 
scandalous fact that there is not a 
single planetarium in this country. 
There is not the slightest doubt—as 
the experience of the Griffith Obser- 
vatory has shown—that such an 
instrument would be a very sound 
investment—even as a business pro- 
position—especially in these days of 
steadily mounting interest in astro- 
nautics and popular astronomy. 


Planetarium instrument projected against 
image of Saturn. 


S.B.A.C., Farnborough, 1950 

Rocket motors are no longer a novelty at the annual Society of British 
Aircraft Constructors’ display, but considerable interest was aroused by the 
two units in this year’s static exhibition. These were the de Havilland Sprite 
(described in the November, 1949 Journal) and an experimental Ministry of 
Supply rocket known as Bela. No details of this rocket were given: it is a 
hydrogen peroxide unit with two small combustion chambers, intended for the 
propulsion of a research aircraft. Little knowledge of rocket engineering is 
required to deduce that this aircraft, whatever it may be, could hardly accommo- 
date a pilot larger than the well-known 23 in.-tall gentleman reputed to have 
been found in a crashed Flying Saucer. Various aircraft (notably the Avro 707 
Delta, with its hair-raising landing using a tail-parachute for braking) hinted at 
the Shape of Supersonic Things to Come. 


Visits to Hampstead Observatory 

Arrangements have now veen made for small groups of members to visit 
Hampstead Observatory, which is situated by White Stone Pond, on Hampstead 
Heath, five minutes’ walk up Heath Street from Hampstead Underground 
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Station. The Observatory houses a 6-in. Cooke refractor, and members are 
reminded that the best time to observe the Moon is near the first quarter (age 
5 to 10 days). 

Anyone wishing to visit the Observatory should contact Mr. H. Wildey, 
F.R.A.S., 14, Savernake Road, Hampstead, N.W.3. (Gulliver 3721.) 


Interplanetary Advertising 

Londoners who find time to look at the many window displays in the West 
End will have noticed the appearance of the interplanetary theme for the first 
time. 

A few weeks ago British Railways’ Whitehall office produced an impressive 
tableau showing a rocket on the way to the Moon, with the caption“ Excursions 
to the Moon? Well, not yet . . . but anywhere else. . . .” 

This was followed by extensive “ Destination Moon” publicity in the Strand 
and Oxford Street windows of Thomas Cook and Sons. Both displays were 
similar, and used large aluminium rockets, together with stills from the film. 
They were coupled with an assurance that, when the time came, Thos. Cook 
would be well to the fore. .. . 

In addition, “Destination Moon” had a very extensive display in the 
Oxford Street window of the Rank Organisation. This also used a number of 
models and some stills. 

There is also, at the moment of going to press, a spaceship rampant above 
the Cameo Cinema, Charing Cross Road, advertising the amazing epics of Flash 
Gordon. Of equally small scientific value but considerable advertising 
effectiveness is a space scene in the Piccadilly showrooms of Carreras Ltd. 
This shows a model of the Moon with a large arrow pointing downwards to a 
smaller Earth and the caption “Down to Earth with Carreras.”’ 


From the World’s Press 

Recent announcement of an agreement between the United States and the 
United Kingdom for an American rocket firing range, to be set up from Florida 
out across the Atlantic over the Bahamas, was swiftly followed by news of a 
flight by a V.2/WAC Corporal combination in this direction. Unlike the 
previous 250 mile vertical shot by such a two-step rocket, this one was designed 
to achieve maximum horizontal range, but the distance actually covered was 


In the House of Commons defence debate on July 27, Mr. Winston Churchill 
had something to say about Russian progress with rocket missiles. The 
London Daily Telegraph reported him as stating that: ‘“The Soviet Government 
picked up and developed all the Germans knew about this form of warfare. 
Peenemunde was in their hands, and all the great secrets of this new phase of 
warfare, on which Hitler set his final hopes, had been developed in five years 
of intensive study and production by the Russians (who) did not need to get 
to the coast to plant their batteries. Very long ranges were within the compass 


of these weapons.” 
+ * * * 
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“Hello. Is that the Interplanetary 


Reproduced by courtesy of the Editor of 
Manchester Evening News. 


As a pleasant change from the usual 
variety, the August Reader’s Digest reprints 
(from the Milwaukee Journal, which got it 
from the Racine, Wisconsin, /ournal-Times !) 
the following story of ‘The Saucer that 
wasn’t there” (like the little man upon the 
stair—Ed.): “Racine police and deputies 
affirmed the story of a Racine man who 
reported that a ‘mammoth spaceship’ did not 
land on his farm north of the city. ... In 
an interview with a reporter, the eye-witness 
gave the following account: ‘I got out of bed 
and raised the window blind. Suddenly, it 
dawned on me that I couldn’t hear or see a 
thing unusual outside. There was no ear- 
splitting crash nor any blinding flash of light. 
Looking toward the north, I could see no 
sign of a circular-shaped spaceship about 60 
feet in diameter. It would have been about 
14 feet high, I figure, if I had seen it. 

““Pulling the blind down quickly, I 
climbed back into bed. I could see right off 


that no one would. believe me, anyhow, so I’m not going to tell a living 


soul anything about it. 
* 


* * 


World’s records made by aircraft which are rocket-assisted will be officially 
recognised under new F.A.I. regulations after July 1. Presumably such a 
recognition has already been extended to the long-distance record, because 
the present holder (the U.S. Navy’s Lockheed “‘Neptune,”’ called ““The Trucu- 
lent Turtle”) used J.A.T.O. on its departure from Australia across the Pacific. 

* * 


The Hong-Kong Telegraph tells us that the Allied Control Commissioner in 
the little Austrian town of Graz could hardly believe his ears when the local 
postmaster asked if he might have some gunpowder “‘for official use.”’ 

“It is for the rocket mail,” he explained, and it transpires that two mountain 
villages near Graz have been enjoying a regular rocket mail service for the past 
17 years, ever since it was first initiated by Fredrich Schmiedl. (See Rocket 
Posts in the July, 1949, B.J.S. Journal, pp. 133-6). 

Apparently a precipitous mountain spur separates the two villages and 
makes normal road communication tediously slow. 


* * 


The Scottish Daily Mail carried an open invitation from the film company 
to all B.I.S. members north of the border to attend the premiere of ‘Destination 
Moon” at the Glasgow Gaumont on the morning of August 25—admission 
free on production of membership certificates. Hesitant Scots thinking of 
joining our Society might note this further proof of the incalculable benefits 


of membership ! 
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On September 28, at 1.20 p.m., in the regular feature “Film Time”’ on the 
Light Programme, Arthur Clarke gave a talk on “Destination Moon” and 
“‘Rocketship XM.”" We suspect that B.B.C. regulations about discriminatory 
advertising cramped his style in saying what he really thought about the re- 
spective merits of the two films, but fairly long extracts from their sound-tracks 
were given, so that further comment was perhaps superfluous. One impression 
left on this listener by the broadcast was that Leith Stevens’ music for 
“Destination Moon”’ really is rather fine: one notices it more when not simul- 
taneously watching the picture, which is again a tribute to it as incidental 
music. We understand Columbia Records are to issue an album of discs. 

* * * * 

According to Oil Power, the house-magazine of the Socony-Vacuum Oil Co. 
in the States, a lunar trip should be possible in twenty-five years’ time for 
a cost of 1,000,000,000 dollars. 

This item gives point to another in the Glasgow Bulletin: sympathising 
with us because we need “‘several million quid” for a moon rocket, th’ . offer 
the helpful suggestion . . . “couldn’t (the B.I.S.) kid Clem into nationalising 
them, and then they’ll get all they want ?” 

* * * * 

Most national newspapers recently carried the announcement that, as 
from September 4, Air Chief Marshal Sir Alec Coryton is to be Chief Executive 
(Guided Weapons) at the Ministry of Supply. It is stated that this important 
new post has been created to accelerate and co-ordinate all work on missile 
research, development, and production. 

* * * * 
Additions to the Lending Library 

The following books have now been added to the Society’s Lending Library 
and are available to Fellows holding Library tickets:— 

L’ Astronautique, by Lionel Laming (1949). 

L’Astronomie, by Rudeaux and Vaucouleurs (1948). 

Internal Ballistics of Rockets, by Wimpress (1950). 

L’Humanité devant la Navigation Interplanétaire, by A. Ducrocq (1947). 

The Nature of the Universe, by F. Hoyle (1950). 


Olaf Stapledon 

It is with deep regret that we record the death of one of our most dis- 
tinguished members, Dr. Olaf Stapledon, who was a supporter of this Society 
since pre-war days and whose lecture Interplanetary Man (published in the 
Journal for November, 1948) was one of the highlights of the 1948-49 Session. 

Olaf Stapledon first became famous through the publication of Last and 
First Men (1930), one of the greatest of all works of imaginative fiction. A 
history of the many races of man over the next 2,000,000,000 years, it is one 
of the few books that succeed in giving a real impression of the immensity 
of astronomical time and the possibilities that may lie before our species. 
The background of Last and First Men was merely the Solar System, but in 
Star Maker (1937), Stapledon attempted to conceive not only the history of 
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man and his handful of worlds but all intelligence in all universes. Some 
of these speculations were taken still further in Darkness and the Light (1942), 
memorable for its haunting final chapter in which the reality lying behind our 
cosmos is suggested. 

Stapledon’s pre-eminence as a science-fiction writer was due to the fact 
that, even when dealing with cosmic themes, he never lost his essential humanity. 
He could depict the rise and fall of interstellar empires, yet believed passionately 
in the value of the individual. His great skill at describing personal relation- 
ships was shown at its best in Odd John (1935) and Sirius (1944). 

He devoted much of his energy to social causes and was a liberal in the 
finest sense of the word. In 1948 he attended the notorious Wroclaw con- 
ference and many will remember his balanced but spirited defence of western 
democracy, in the face of frequent interruptions, when the British delegation 
returned to London and gave its report. His insistence, on this occasion, 
upon the altruistic elements in American foreign policy required considerable 
moral courage, and his subsequent interrogation by the suspicious U.S. State 
Department on Ellis Island was one of those bureaucratic aberrations that 
sometimes make one despair for democracy. 

Let us take leave of him in his own words: 

Those dear delights, those modest powers, all that is the cherished 
me, I willingly let go. Others will repeat them, and some more 
splendidly. For me, when this tiresome ageing is fulfilled, the 
welcome end is sleep. 


PERFORMANCE CALCULATIONS OF SOME 
FUELS FOR ROCKET MOTORS 


By GIorGio NEBBIA 
Assistente, Istituto di Merceologia Universita degli Studi Bologna, Italy 


For the planning of a better knowledge of the economic importance of rocket 
and ram-jet motors with non-gasoline fuels,! in the present paper, calculations 
are described for the theoretical performance of some mixtures of oxidant-fuel 
for rocket motors. 

The calculations have been carried out by the recent theoretical method 
developed by Hottel and co-workers,®:* with the following main purposes :— 

(a) To have a series of data calculated with the same method and therefore, 
fully comparable; 

(6) To compare the thermodynamic characteristics calculated with 
Hottel’s methed and with the classical thermodynamic method; the 
comparision is possible for 75 per cent. ethyl alcohol*-5 and for gasoline,* 
whose performance has been already calculated by the classical thermo- 
dynamic method ; 

(c) To suggest a method of comparison of the rocket fuels in terms of the 
characteristics of their mixture with the same oxidiser, e.g. liquid 


oxygen. 
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In the present paper, there have been examined: 75 per cent. ethyl alcohol, 
100 per cent. ethyl alcohol, diethyl ether, propane, butane, gasoline (CgHy, 
average composition). The results are collected in the Figs. 1-6 and in Table I, 
in which the comparison is made at an approximately “equal cost” basis, 
the liquid oxygen being the component that mainly determines the price of the 


mixture. 
TABLE I 
CALCULATED FOR AN EXPANSION RaTIo OF 20 
(Combustion chamber pressure = 20 atm., nozzle exit pressure = 1 atm.) 


Mixture | Exhaust | Specific | Flame | MW = Specific 
ratio | velocity| thrust |tempera-| Mean | Specific | gravity 
oxide/ (ft./sec.)| (secs.) ture mol. heat of the 
Mixture fuel | (degrees | weight ratio | mixture 
K) 
Liquid oxygen and: 
100 per cent. Ethyl 
alcohol .. 1-5/1-0 | 7,800 241 3,100 23° 1.18 0-99 
75 per cent. Ethyl 
alcohol . 1-5/1-0 | 8,050 250 3,150 22 1-20 0-96 
Diethyl ether 1-5/1-0 | 8,220 255 3,100 20 1-22 0-92 
Propane .. .-| 1-5/1-0 | 7,310 . 227 2,150 16 1-27 0-86 
Butane .-| 1-5/1-0 | 7,410 230 2,300 16 1-28 0-88 
Gasoline CsH,, ..| 1-5/1-0 | 7,240 225 2,500 17 1-27 0-94 


Keeping in mind the well-known ideal characteristics of a rocket motor fuel, 
the following considerations are suggested from such results:— 


(a) The very good performance of ethyl alcohol fully justifies the favour 
this fuel has encountered in rocket researches; 


(b) The presence of water in the ethyl alcohol does not lower its good 
performance, while it results in a cost much lower than that of 100 per 
cent. ethyl alcohol; 


(c) Diethyl ether—never considered until now as a rocket fuel as far as is 
known from the literature—possesses as good performance as ethyl 
alcohol; 


(d) Hydrocarbons appear to possess less good characteristics by comparison 
with ethyl alcohol and diethyl ether; this should suggest a trial of the 
last fuels in ram jet motors, thermodynamically similar to rocket 
motors, instead of gasoline* or propane.’ 
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ABSTRACTS 
Edited by J. HUMPHRIES 


Abbreviations of titles of journals were given in the May, 1950, issue of the 
Journal and addenda appeared in the July and September issues. The follow- 
ing is a further addendum to the list. 


Autom. Ind. Automotive Industries. 

CADO Techn. Dig. CADO Technical Digest. 

Chem. Engng. Progr. Chemical Engineering Progress. 

Elektrotech. Z. (ETZ). Elektrotechnische Zeitschrift. 

J. Atmos. Terrestr. Phys. Journal of Atmospheric and Terrestrial Physics. 
J. Franklin Inst. Journal of the Franklin Institute. 

J. Phys. Coll. Chem. Journal of Physical and Colloid Chemistry. 
Mater. and Meth. Materials and Methods. 

Mech. Engng. N.Y. Mechanical Engineering. 

Metal Progr. Metal Progress. 

R.A.F. Quart. R.A.F. Quarterly. 

Riv. Pol. Econ. Rivista di Politica Economica. 

Sci. News. Science News. 

Techn. Autom. Technique Automotive. 


Many of the Abstracts noted are available on loan to members resident in the 
British Isles. Requests should be addressed to J. Humphries, 97, Churchill 
Avenue, Southcourt, Aylesbury, Bucks. 


AIRCRAFT 
The first rocket plane. H. K. Kaiser. Rocketscience, 4, 37-9 (June, 1950). 


ASTRONAUTICS 

Will we penetrate interplanetary space? M. REIcHEL. Techn. Autom., 40, 30-2 
(1949). (In French.) 

The use of the space station for space navigation. L.J.Grant. J. Space Flight, 
2 (3), 1-5 (March, 1950). 

The proper military use of the space station. W.PRoELL. /. Space Flight, 2 (3), 
5-8 (March, 1950). 

Further studies in space station economics. L.J.Grant. /. Space Flight, 2 (5), 
1-7 (May, 1950) 

Space-travel research. H H. K6LitE. Monatszirkular der Schwabischen Sternwarte 
(May, 1950). (In German.) 

An earth-moon orbit. M. Contry. J. Space Flight, 2 (6), 1-7 (June, 1950). 

Energy problems of space-flight. H.GartMann. Weltraumfahrt (3), 62-7 (June, 
1950). (Jn German.) 

Space navigation. H. H. K6.tie. Weltraumfahri (3), 54-7 (June, 1950). (In 
German.) A survey of possible methods. 

Interplanetary flight. A. V. CLEAVER. Aircraft, 28, 12-15, 46 (July, 1950). 
General review of rocketry and space-flight. 

The space station. H. GartmMann. Die Umschau (15), 465-7 (Ist Aug., 1950). 

Rockets and space-flight in the film. Weltraumfahrt (4), 86-91 (Aug., 1950). (In 
German.) 

Flight path determination in space. Pt. 1. W.Scuaus. Weltraumfahrt (4), 73-7 
(Aug., 1950). (In German.) Basic astronomical principles. 


ASTRONOMY 


Does vegetation exist on the planet Mars? G. A. TikHov. Priroda (7), 3 (July, 
1949). (In Russian.) 
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BIOLOGY AND MEDICINE 

Report on the 1950 Symposium on Space Medicine. J. P. Henry. J. Space 
Flight, 2 (5), 8-11 (May, 1950). Abstracts of papers read at the Symposium which was given 
at the University of Illinois. 

Effects of gravity on man. J. SCHNEIDER. Weltraumfahrt (4), 82-5 (Aug., 1950). 
(In German.) 

MATERIALS 

Initial investigation of carbide-type ceramal of 80 per cent. titanium carbide 
plus 20 per cent. cobalt for use as gas-turbine blade material. C. A. HorrMan, 
G. M. Aut and J. J. GANGLER. NACA Tech. Note No. 1836 (March, 1939). 

Metals and refractories combined in high-temperature structural parts. 
J. B.CampBeLt. Mater. and Meth., 31, 59-63 (May, 1950). A review of ceramals covering 
oxide-metal combinations, boride-metal combinations and cemented carbides. 


MISCELLANEOUS 
Facts about the German secret weapons research station, Peenemunde. Flug- 
welt (3 and 4) (1950). (In German.) 
The Peenemunde rocket centre. Pt. 2. K. A. Exuricke. Rocketscience, 4, 31-4 
(June, 1950). A general review of the Peenemunde rocket projects. 
A history of the Detroit Rocket Society. A. J. ZAEHRINGER. Rocketscience, 4, 40-4 


(June, 1950). 
PHYSICS 

Optical methods for the determination of flame temperatures. S. S. PENNER. 
Amer. J. Phys., 17, 422-9, 491-500 (Oct. and Nov., 1949). 

Sweat cooling. N. P. W. Moore and P. Grootennuts. The Engineer, 199, 230-1 
(24th Feb., 1950). Brief review of the mechanism of sweat cooling and consideration of the 
available experimental data with particular reference to the use of air in gas turbines. 

Sweat cooling. H.L. WHEELER and P. Duwez. Autom. Ind., 103, 40, 110, 112 (15th 
July, 1950). 

PROJECTILES 

Summary report on A-4 control and stability. H. FrizpmMan. U.S.A.F., 
Summary Rep. No. F-SU-2152-ND, 247 pp. (June, 1947) (44 refs.). 

The German guided missile X-4. F.E. Patton. U.S.A.F., Summary Rept. No. 
F-SU-2131-ND, 116 pp. (June, 1947). 

Summarises available data with details of control, radio, airframe, propulsion, pro- 
duction, laboratory calculations, and experiments. History of Dr. Ing. Max Kramer, 
chief designer, is recorded, as well as other personnel connected with the X-4 project. 
Reports covers specifications, performance data, warhead and fuse and launching devices. 
Profusely illustrated. (29 refs.) 

Vertical climb of a controlled flying body. U.S.A.F. Trans. No. F-TS-2637-RE, 
6 pp. (Aug., 1947 [Gédttingen, Technische Hochschule, ZWB/THG/41/9). 

Calculations of the gyropilot made by Kreiselgeraete. FREDERICK. U.S.A.F,, 
Trans. No. F-TS-2102-RE, 8 pp. (Aug., 1947) [Peenemunde, ZWB/PA/86/14 (Nov., 1939)}. 

Test firing of R-L guided missile “‘Rheintochter.” Fricke. U.S.A.F., Trans. 
No. F-TS-3262-RE, 2 pp. (Aug., 1947) [PM/Rtr/PS/P/8 (July, 1944)). 

Investigation of stability range for guided missiles with control position 
coordination. RK. GeBERT. U.S.A.F., Trans. No. F-TS-112-RE, 57 pp. (Aug., 1947) 
[Peenemunde, ZWB/PA/86/43 (Sept., 1940)}. 

Stability of the A-5 ground-to-ground guided missile about its trajectory. 
Lupwic. U.S.A.F., Trans. No. F-TS-1111-RE, 25 pp. (Aug., 1947). [Peenemunde, 
ZWB/PA/86/47 (Sept., 1940).) 

Stability of oscillations perpendicular to the plane of the trajectory for a guided 
missile equipped with Méller control apparatus. Lupwic. U.S.A.F., Trans. No. 
F-TS-2112-RE, 25 pp. (Aug., 1947). [Peenemunde, ZWB/PA/86/49 (Sept., 1940).] 

Lateral control with gyro-pendulum for A-5 missile. Etcuter. U.S.A.F., 
Trans. No. F-TS-2111-RE, 8 pp. (Jan., 1948). [Peenemunde, ZWB/PA/86/45 (Sept., 1940).) 

Application of locus-curve theory to control problems. Lupwic. U.S.A.F., 
Trans. No. F-TS-2131-RE, 41 pp. (Jan., 1948). [Peenemunde, ZWB/PA/86/85 (20th June, 
1941).) 
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Correction of roll developing shortly after launching of missile. Lupwic. 
U.S.A.F., Trans. No. F-TS-2136-RE, 18 pp. (Jan., 1948). [Peenemunde, ZWB/PA/86/91 
(Sept., 1941).] 

Report of evaluation of a German battery for use in guided missiles. G-.E.C. 
Res. Las. U.S.A.F., Tech. Rep. No. F-TR-2117B-ND, 24 pp. (Feb., 1948). 


Heating of bulkhead ribs through outer surface of guided missiles. Hase. 
U.S.A.F., Trans. No. F-TS-2428-RE, 8 pp. (Feb., 1948). [Hannover, Technische Hochschule, 
ZWB/TH Hann/47/14 (May, 1942).) 

Calculations of skin temperatures of the A-4 guided missile. Hirp. U.S.A.F., 
Trans. No. F-TS-3109-RE, 8 pp. (Feb., 1948). [Peenemunde, ZWB/PA/68/9 (Nov., 1940).} 

Study of the lateral guide-beam control of the V-2 missile. ScHuBERT and 
Speur. U:S.A.F., Trans. No. F-TS-2122-RE, 16 pp. (Feb., 1948). [Peenemunde, ZWB/ 
PA/86/74 (3rd Feb., 1941).] 


Guide-beam control constants for A-4 rocket variable with time. ScHUBERT, 
SPEHR and HoELKER. U.S.A.F., Trans. No. F-TS-2784-RE, 23 pp. (Feb., 1948). [Peene- 
munde, ZWB/PA/86/123(April, 1943).] 

Methods for recovery of guided missiles. K. Hipp. U.S.A.F., Trans. No. 
F-TS-3087-RE, 35 pp. (March, 1948). [Stuttgart, Forschungsanstalt Graf Zeppelin, ZWB/ 
UM/709 (Dec., 1942). } 

A heliographic attitude recorder for missiles. W.B.KLEMPERER. Navigation, 2, 
49-54 (Sept., 1949). (Abs. in Aero. Engng. Rev., 9, 64 (March, 1950).] 


Second Viking will soon be ready to explore conditions in air above strato- 
sphere. The Martin Star, 8, 10-12 (Aug., 1949). 

How good are guided missiles? G. P. Sutton. Flying, 45, 18-20, 70, 71 (Sept., 
1949). 

First supersonic guided missile. NauGie. Air Trails, 24 (Oct., 1949). Descrip- 
tion of Wasserfall. 


How to shoot a 5-ton sky-rocket. Pop. Sci. Mon., 129 (Nov., 1949). Non-technical 
article on Viking. 

Exterior ballistics of rockets in space with constant gravitational field. P. BLanc. 
Mém. Artill. Franc., 24, 7-158 (1950). (In French.) 

The first chapter deals with simple rectilinear trajectories with zero gravitational force 
in order to state the characteristics of the movement of a body propelled by reaction. Verti- 
cal trajectories are next dealt with and then general expressions are deduced for non- 
vertical trajectories. These are examined in more detail and expressions obtained for the 
cases where the line of thrust is tangential to the line of flight and where it makes a constant 
angle with the vertical, i.e. no turning movement is applied to the rocket. In all cases 
both constant acceleration and constant thrust are considered. The expressions are obtained 
in non-dimensional form and a series of curves and tables enable trajectories to be quickly 
obtained for any of the cases considered for rockets with mass ratios between 1 and 10 and 
thrust to initial mass ratios between 1 and 5. 

Long-range ballistics. M. Garnier. Mém. Artill. Franc., 24, 159-98 (1950). (In 
French.) 

‘The destroyer aircraft with satellite rockets. R.A.F. Quart., 13 (Jan., 1950). 
High altitude rocket tail section found. CADO Techn. Dig., 6 (March, 1950). 
Ship fires rocket in Alaskan waters. CADO Techn. Dig., 8 (March, 1950), 
Anti-bomber rocket missiles. E.F.CHANDLER. Aero Dig., 60, 100-2 (April, 1950). 
Lark production shows missile progress. D. A. ANDERTON. Aviation Whk., 52, 

12-13 (22nd May, 1950). Short description of structural design, motor, avionic equipment 

and method of launching. 

The electro-technics of the V-2. F. Kirscuste1n. Elektrotech. Z. (ETZ), 71, 281-7 
(22nd May, 1950.) (In German.) : 

After a brief description of the flight-path and steering requirements of the V.2 rocket 
the ‘‘beam steering’’ (Leitstrahl) method of radio control is described. This method was 
later superseded by a self-contained auto-pilot in the rocket. Also described is the method 
of velocity determination by means of the Doppler principle. This too was later replaced 
by a mechanically integrating accelerometer. 
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RADIO AND ELECTRONICS 


Description of an automatic data-analyzing machine. B. S. Benson. Mech. 
Engng., N.Y., 72, 285-8 (April, 1950). 

For analyzing bar-graph records such as are obtained from certain types of telemetering 
equipment. Twenty-eight channels can be analyzed and 40 points plotted per minute 
with an accuracy better than + } per cent. of full-scale deflection. 


Rockets and radio-transmission. P. GorrcKEe. Weltraumfahrt (3), 49-53 (June, 
1950). (In German.) 

Investigation of radio attenuation caused by ionisation in rocket flames. Degrees of 
ionisation of gases found by radar tests were much higher than previously found either 
experimentally or theoretically, due to non-equilibrium conditions in the flame at very 
high temperatures and velocities. Self-transmission from flames was found to be due to 
“plasma vibration’’ of the electrons and positive and negative ions. Attenuation was 
found to be effective only at distances behind the nozzle up to twelve times the venturi 
exit diameter. Choice of frequency for radio equipment depends on the duty to be per- 
formed. For radar tracking purposes a frequency to give the maximum reflection from 
the flame should be used in order to obtain the strongest signal, but for control or tele- 
metering a higher frequency must be used to reduce signal attenuation. 

Communication between heavenly bodies. K.O. KIEPENHEVER. Weltraumfahrt 
(3), 57-9 (June, 1950). (In German.) Considers radio communication; a 1,000 kW trans- 
mitter with a 1 deg. beam angle and 2 metre wave-length could send a strong signal to 


Proxima Centauri. 
ROCKET MOTORS 

How the rocket exhaust behaves. Air Trails Pict., 18 (Nov. 1949). 

Metallographic study of heat flow in rocket motor walls. M. C. Sanz and H. C. 
IHsEN. Metal Progr., 56, 685-7 (Nov., 1949). 

This new method depends on the fact that part of the chamber wall is raised above the 
transformation point during firing. A micrograph shows the point of demarcation and the 
temperature at this point is therefore known. The coolant wall temperature is measured 
and the gas side temperature and heat flow can be calculated. 


Instruction and research in jet propulsion. L.Crocco. J. Amer. Rocket Soc. (80), 
32-43 (March, 1950). 

Organisation of The Daniel and Florence Guggenheim Jet Propulsion Centre within 
the aeronautical engineering department at Princeton University is discussed. Research 
facilities are described. and several programmes of research are enumerated. In the 
second half of the paper, the author relates pioneer experimental work in Italy beginning 
in 1927 in which he collaborated. This covers development of solid-propellant rockets, 
bipropellant engines and researches on monopropellants. 


Rockets. D.HurpEN. Sci News (15), 72-85 (March, 1950). A general introduction. 


Problems of combustion. Liquid-propellant rocket motors. R. B. CANRIGHT. 
Chem. Engng. Progr., 46, 228-32 (May, 1950). 

This paper first describes the way in which a liquid-propellant rocket motor works. 
Rocket performance and design parameters are defined. Chemical reactions in the rocket 
are discussed, on the basis of present semi-empirical knowledge. Influence of the injector, 
chamber and nozzle upon combustion are mentioned. Finally, use of non-carbonaceous 
fuels is emphasised and, as an example, experimental data from the systems ammonia/ 
oxygen and aniline/R.F.N.A. are discu 


Heat-transfer problems in liquid-propellant rocket motors. R. GorRpon. 
J. Amer. Rocket Soc. (81), 65-78 (June, 1950). 

The present-day high-performance rocket motor, with its extremely high heat-flux 
rates and combustion temperatures, presents many new heat- transfer problems which are 
beyond the range of previous work and not adequately covered by existing theory. Some 
of the basic problems are discussed, and possible reasons for the inability of conventional 
formulas and theories to correlate actual rocket-motor heat-transfer data are given. Several 
techniques for handling high heat-flux rates and their applicability are mentioned. 

The ideal impulse. H. Osertu. Rocketscience, 4, 26-30 (June, 1950). Translation 
from ‘“‘Wege zur Raumschiffahrt.”’ 

Application of near-equilibrium criteria during adiabatic flow to representative 
propellant systems. S. S. PENNER. J. Franklin Inst., 249, 441-8 (June, 1950). 

Near-equilibrium criteria for chemical reactions during adiabatic flow through a nozzle 
are summarised. These criteria are then applied to two representative chemical systems. 
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It is shown that the adiabatic expansion of the combustion products produced in the 
hydrogen-fluorine motor using the reactants in stoichiometric proportions should occur 
under conditions very closely approximating thermodynamic equilibrium. One of the 
near-equilibrium criteria is modified and used to demonstrate the departure from thermo- 
dynamic equilibrium for the decomposition of nitric oxide. This study of the equilibrium 
involving nitric oxide, nitrogen, and oxygen suggests the occurrence of practically frozen 
flow below a certain temperature, a result which is in agreement with the conclusions reached 
by a detailed numerical calculation. 

Fundamental problems in rocket research. M. SuMMERFIELD. J. Amer. Rocket 
Soc. (8), 79-98 (June, 1950). 

Presents various fundamental problems that have arisen in connection with recent ad- 
vances of rocket technology and indicates in some cases the directions in which solutions 
might be found. The whole realm of rocketry is not covered and certain problems in the 
fields of combustion processes, convective heat transfer in liquids, radiative heat transfer, 
transport properties and flow through exhaust nozzles are considered. (39 refs.) 

Instruction and research at the Daniel and Florence Guggenheim Jet Propulsion 
Centre. H.S. Tsten. J. Amer Rocket Soc (81), 51-64 (June, 1950). [Shortened version 
published as Research in rocket and jet propulsion. Aero. Dig., 60, 120-2, 124-5 (March, 
1950).} 

After a short description of the Guggenheim Jet Propulsion Centre the rest of the paper 
is devoted to a review of the problems in rocketry, including materials, heat transfer and 
combustion. Finally, performance figures for a 3,000-mile range rocket liner are given. 
Salient features include :—propellants, liquid hydrogen with either liquid oxygen or liquid 
fluorine : gross weight 96,500 Ib. : maximum velocity 9,140 m.p.h. : flight duration less 
than one hour. (14 refs.) 

Rocket propulsion. J. GEERTSMA. Avia, 9, 266-9 (Ist July, 1950). (In Dutch.) 

The calculation of the volume of rocket combustion chambers. J. Himpan. 
Aircraft Engng., 22, 191-3 (July, 1950). 

It is shown that there is available generally valid theoretical and practical relationships 
between the combustion chamber volume and any desired combustion pressure, mass flow, 
fuel and combustion chamber shape. 

’ RMI rocket test stand simulates flight attitudes. Aviation Wk., 53, 33 (14th Aug., 
950). 

Power gas generating devices. J. Taytor, A. C. Hutcuison and I. EAGELsToN. 
Brit. Pat. No. 627,727. (1949). Pyrotechnic compositions for producing gas for expelling 
rocket propellants. 

ROCKET PROPELLANTS 
us a tetroxide as rocket propellant. H. Ross. Science News Letter, 56, 377 

49). 

The economic importance of fuels with respect to modern methods of pro- 
pulsion. G. Nessia. Riv. Pol. Econ., 40, 225-9 (Feb., 1950). (In Italian.) (30 refs.) 

Hydrogen peroxide as a propellant. R. Broom, N. S. Davis and S. D. LEVINE. 
J. Amer. Rocket Soc. (80), 3-17 (March, 1950). 

The latest information on the properties of 90 per cent. H,O, which are pertinent to the 
rocket engineer are summarised. Handling and storage characteristics are described, 
and compared with those of other liquid oxidisers. Finally, its potential as an oxidiser 
in combination with carbon or nitrogen bearing fuels and as a monofuel are outlined and 
critically discussed. 


Nitrogen tetroxide as an oxidizer in rocket propulsion. D.H. Ross. J. Amer. 
Rocket Soc (80), 24-31 (March, 1950). 

Physical and chemical properties, methods of preparation and handling, and some typical 
reactions of nitrogen tetroxide are discussed, with emphasis on those of greatest interest 
to rocket engineers. (16 refs.) 

Handling of liquid oxygen. G. E. Simpson. J. Amer. Rocket Soc. (80), 18-23 
(March, 1950). Reviews experience and states principles pertinent to oxygen handling 
and equipment design. 

Nitrogen dioxide derivatives in rocket fuels. N. Bowman. J. Space Flight, 2 (4), 
1-4 (April, 1950). 

Physical characteristics of nitrogen base oxidants are given with theoretical perform- 
ances with various fuels. It is concluded that no oxidant in this class rivals oxygen in 
performance. 
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Symposium on kinetics of propellants. Introductory remarks. R. E. Gipson. 
J. Phys. Coll. Chem., 54, 847-53 (June, 1950). ‘ 
Review of the problems connected with solid propellants. 


The mechanism of the burning of double-base propellants. B. L. CRawrorp, 
C. HucGcett and J. J. McBrapy. J. Phys. Coll. Chem., 54, 854-62 (June, 1950). 

The results of experiments dealing with various aspects of the burning of double-base 
powders at pressures between 10 and 6,500 lb./in*. are described. Based on these results a 
qualitative picture of the burning process is presented. The mechanism is shown to 
account for che observed effecis of various compositional changes on the burning rate and 
the pressure dependence of che burning rate. 


An hypothesis for propellant burning. R. E. Witrone, S. S. PENNER and F. 
DaniEts. J. Phys. Coll. Chem., 54, 863-72 (June, 1950). 

An hypothesis is offerea fer the burning of propellants in which it is assumed that the 
rave-dciermining svep is the breaking of the O—N bonds at the extremie surface of the pro- 
pellant. Experimental evidence is offered for the high surface temperature and for an 
activation energy of 46,700 cal./mole. Applying the simple formula for a unimolecular 
bond-breaking process, calculations are made for the linear burning rate and for the in- 
fluence of the initial temperaiure of the propellant. 


Thermal theory of ignition of solid propellants. J. H. Frazer and B. L. Hicks. 
J. Phys. Coll. Chem., 54, 872-6 (June, 1950). 

Preliminary results of calculations are given of temperature as a function of position 
and time for a simple therma! model of ignition for which the external heating rate conforms 
approximately io the course of heating by the igniter of the propellant in a rocket. 


Determination of the thermal structure of a combustion wave by fine thermo- 
couples. R. KLErn, M. MENTSER, G. von ELBE and B. Lewis. J. Phys. Coll. Chem., 54, 
877-84 (June, 1950). 

The method involves ihe use of fine thermocouples in conjunction with a string galvano- 
meter. Temperature - Lime curves together with measurements of burning velocity allow 
determination of the temperature - distance curves. The results of measurements with 
nitrocellulose strands clearly show vhe effects of pressure and temperature distribution in 
the wave. 


The theory of the burning of double-base rocket powders. O. K. Rice and 
R. Ginett. J. Phys. Coll. Chem., 54, 885-917 (June, 1950). 

A theory is developed in which flow of heat from the reacting gases beyond the burning 
surface to that surface plays an important role. The theory serves to correlate the effect 
of pressure and vempera.ure on the burning rate, the comparative behaviour of the flame 
and its distance from the surface in ordinary double-base powders and in powders containing 
a catalyst, and the effect of coolants on the burning rate. (21 refs.) 


Radiation effects in propellant burning. W. H. Avery. J. Phys. Coll. Chem., 
54, 917-28 (June, 1950). 

An examinaiion is made of the factors which can affect the shape of the pressure-time 
curve of a rocket fired statically under standard conditions. The radiation effect is studied 
in some dexail. 


A physical theory of burning of double-base rocket propellants, I. R.G. Parr 
and B. L. Crawrorp. J. Phys. Coll. Chem., 54, 929-54 (June, 1950). 

Discussion of a .Lcory which assumes that burning is a stepwise process. The results 
indicate that the observed low-pressure drop-off of burning rate curves can be accounted 
for on ihe basis of a solid-phase reaction zone of finite thickness. Agreement is obtained 
wiih Rice and Cinell’s zero-diffusion results for high pressures. 


Rocket tests with hydrogen and oxygen. K. B. SCHOENENBERGER. Weltraum- 
fahrt (4), 80-1 (Aug., 1950). (Jn German.) 
Descripiion of tests with gases using the gases and internal water film for cooling. 


UPPER ATMOSPHERE 


Chemical analysis of stratosphere samples from 50 and 70 km. height. K. F. 
CuacKeEtTT, F. A. PANETH and E. J. Witson. J. Atmos. Terrestr. Phys., 1, 49-55 (1950). 

Samples of air from heights ranging from 50 to 70 km. obtained by means of the V.2 
have been tested for oxygen, argon, neon, and helium. Except in the case of oxygen 
the results show that the composition of the air at these heights is not appreciably different 
from that at ground level. ' A large deficit of oxygen was found.but this is attributable to 
“the method of sampling. 
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The cosmic-ray intensity above the atmosphere at the geomagnetic equator. 
J. A. vAN ALLEN and A. V. GanGngs. Phys. Rev., 78, 50-2 (Ist April, 1950). 

By means of G-M counter telescopes in an Aerobee sounding rocket fired from the 
USS Norton Sound, total charged particle cosmic-ray intensity above the atmcsphere has 
been measured at the geomagnetic equator. 


Stars and heavy primaries recorded om a V.2 rocket flight. H. Yacopa, 
H. G. pE CaRvALHo and N. Kapian. Phys. Rev. 6, 765-7 (15th June, 1950). 


Dynamic probe measurements in the ionosphere. A. REIFMAN and W. G. Dow. 
Phys. Rev., 76, 987-8 (lst Oct., 1949). 
Determination of ion density and electron energy distribution with V.2 rocket. 


REVIEWS 


Aviation Medicine in its Preventive Aspects: An Historical Survey 


(By John F. Fulton, O.B.E., M.D., D.Sc. Pp. viii + 174. 43 figs. Gectirey 
Cumberlege, Oxford University Press, London, New York, Toronto. 1948. 
Price 12s. 6d.) 


This book does not cover the whole field of Aviation Medicine, because, as 
the author explains, that would be more than one man’s job. But his five 
chapters deal with the effects of a reduction of external air pressure, either 
gradual or sudden, and of accelerations, including sudden deceleration in 
crashes. Most of it, therefore, has a bearing on space flight, though the balanc- 
ing mechanisms of the inner ear are not dealt with. Though the author is a 
Professor at Yale University, the book is a reprint of a lecture course delivered 
at the London School of Hygiene and Tropical Medicine during 1947. It is 
well written and most interesting. 

The first chapter leads up to a description of “Operation Everest,” in which 
four young men spent a month being artificially acclimatised in a decom- 
pression chamber, after which they could stand an altitude of 29,025 ft. (i.e. 
its pressure equivalent) for 21 minutes without extra oxygen, 50,225 feet for a 
few minutes on 100 per cent. oxygen, and 45,000 feet for over an hour, also on 
pure oxygen. 

Chapter II deals with decompression sickness caused by rapid ascent to a 
high altitude. Although due to nitrogen bubbles in the tissues, it takes a 
substantial fraction of an hour to develop, but it can be brought on instan- 
taneously at altitude by taking exercise, apparently because this increases the 
carbon dioxide in the blood. It may be prevented altogether by breathing 
oxygen for four hours beforehand. Individuals vary greatly in susceptibility. 

Explosive decompression, such as might happen if a meteor penetrates a 
space ship, is discussed in Chapter III. It is comforting to learn that a sudden 
release of outside pressure does not immediately fill the body with a spate of 
nitrogen bubbles, though it may, if severe, cause blood vessels to burst in the 
lungs. Animal experiments have shown that the lungs cannot pick up oxygen 
at any height above 52,500 feet, and the animal must be re-compressed within 
30 seconds in air or 60 seconds in oxygen, in order to survive. An unexpected 
finding is that, if decompression is instantaneous, the animal can only bear 
expansion of its internal gases to twice their volume, but they can expand 
four times if decompression lasts one-tenth of a second, without causing 
immediate death. 
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The fourth chapter gives many figures of the amount of g the human frame 
can stand, the maximum being more than 12 g in the lying position. Various 
anti-g suits are described, and the author mentions a theory that Germany lost 
the war because its fighter pilots did not wear them. The final chapter shows 
that many lives could be saved in flying crashes by the use of devices to prolong 
the deceleration. A. E. S. 


L’Astronautique 


(By Alexandre Ananoff. Collection ‘Savoir,’ Libraire Arthéme Fayard, 
18-20 Rue du Saint-Gothard, Paris XIV. 1950. 498 pp., with 153 diagrams 
and photographs, and 53 tables. 800 Fr.) 


M. Ananoff is, of course, the energetic leader of the Groupement Astron- 
autique Frangais and the first recipient of the Hermann Oberth Medal. He has 
been responsible for many papers on space travel in the past and was organiser 
of the international meeting on astronautics held in Paris in September, 1950. 
His volume is therefore of especial interest. 

It is without doubt a welcome addition to the literature of astronautics. 
The majority of the post-war books in our field have been in English and 
have done much to arouse interest in space-flight, but there are many countries 
where French, rather than English or German, is the “‘second language’’ and 
M. Ananoff’s book should do much to awaken interest in these lands; certainly 
it should lead to a rapid growth in the number of astronauts in France itself. 

The book provides a fairly well balanced account of the various aspects of 
the subject and is well up-to-date. Details of recent developments in the 
United States and elsewhere are included, as well as references to the Man- 
carrying Rocket, the Smith-Ross Space Station, the Expendable-Tank Step- 
Rocket, and other subjects which have been featured from time to time in this 
Journal, up to, apparently, the July, 1949, issue. On the whole the book is 
well documented and amply illustrated, several of the photographs being of 
great historical interest. There is an adequate index. 

L’Astronautique is divided into eight sections: (1) literary origins and 
impracticable methods of propulsion; (2) fundamentals (gravity, escape 
velocity, the atmosphere, the reaction principle); (3) the propulsion system 
(comparison with gas turbine, ramjet, etc. ; solid and liquid propellants; atomic 
rockets) ; (4) present-day rockets and future projects, including space stations 
and step rockets; (5) design of spaceships and spacesuits ; (6) orbits and voyages, 
the meteor danger, relativity and rockets; (7) physiological problems, landing; 
(8) the development of astronautics in France and elsewhere, reasons for travell- 
ing to the planets. 

This is essentially a ‘popular’ book, and is free from mathematics, but the 
author has not produced a mere string of generalities; the many tables and 
graphs contain a mass of numerical data of considerable value. It is only 
natural that the section dealing with present-day rockets should be mainly 
concerned with A.4, in view of its achievements, though the later ‘‘A’’ projects 
are also described. The chapters on physiological effects give some interesting 
information and M. Ananoff is evidently a devotee of at least one of his country’s 
(reputed) two great pastimes, for he has included a three-page passage urider 
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the entrancing heading ‘La cuisine cosmique.’’ Unfortunately, he has not 
thought fit to include any of those delightful recipes. But what visions 
(and odours?) he conjures up—Hors d’oeuvre des Asteroides; Congre de Mare 
Imbrium sauté aux capres; Crovite aux champignons Martiens . . 

In view of the importance of the rocket motor, it is a pity that it has not 
been discussed at greater length. There are also certain errors and omissions, 
but that is to be expected in a first edition, and they will no doubt be corrected 
in due course. 

It is, however, much to be regretted that the standard of production falls 
far short of the quality of the text. The type is satisfactory, the paper is 
reasonably suitable, and the cover (of paper, as is usual with continental books) 
bears an attractive design. But the binding literally disintegrated in the 
reviewer's careful hands. If rebinding is also taken into account, the total 
cost of this book may well be double its published price. That apart, 
L’Astronautique is well worth a place on the Interplanetary bookshelf. 

G. V. E. T. 


The Planet Mars 


(By Gerard de Vaucouleurs. Translated by Patrick A. Moore, F.R.A.S. 
Faber & Faber, Ltd., Russell Square, London, W.C. 87 pp., index, illus. 
10s. 6d. net.) 


Turning over the impressions left by this small book it is very hard not to 
repeat some of the phrases used on the cover and in the Translator’s Foreword. 
On the cover, the synopsis talks about the “brilliant brevity’”’ of the author 
in his presentation of the Martian scene, whilst the able Translator, Patrick 
A. Moore, quotes Mr. P. M. Ryves, Director of the Mars Section of the B.A.A., 
when he said ‘‘No student of Mars can afford to be without this up-to-date 
little book.” 

It is extremely enjoyable to read—so many books on astronomy are not, 
and their reading becomes a penance in the cause of knowledge. It is admit- 
tedly a difficult subject to write about in an absorbing fashion, but success has 
crowned the efforts of both author and translator. 

The first chapter is devoted to the motions of the Planet, the opportunities 
and difficulties encountered in research on the Planet, the Seasons, and the 
development of observation—and its record—over the long years of incessant 
battle in the Martian Arena. Next are described the Polar Caps together with 
the many theories which attempt to explain their structure and dynamics. 
Similarly the “Bright Regions’ are examined, and in this connection Polari- 
metric methods of investigation are very lucidly explained. 

The importance of Spectrographic analysis is emphasised in the next 
chapter which is devoted to the theories and research on the atmosphere of 
Mars. Its peculiar structure is described—the ‘Violet Layer’’ which exists 
and must be made up of finely divided particles of some indefinite substance. 
The two types of clouds common to the Planet are analysed—their relation to 
the ‘‘Violet Layer,” their composition and velocity. 

Another interesting “‘tool” of the astronomer is described in the following 
chapter dealing with the climate of Mars. The Thermocouple, when used in 
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its most sensitive form, together with the most excellent apparatus available, 
produces very interesting data on the order of the temperatures on the surface 
of the Planet. Radiometric measurements, although a little doubtful in their 
positive values, do give some idea of these conditions. At least they betray 
the extremes of temperature to be met with, and suggest that the noon values in 
summer are relatively high and are apt to give a false optimism to our ideas 
of existence on Mars. , 

The “Dark Regions” of Mars, which have figured so much in recent reports 
from both Russia and America, come under consideration. The variations, 
seasonal and local, have given rise to a healthy crop of theories, and a wealth 
of data illustrates these. The discussion on the probable causes of these 
changes and their propagation is very interseting. 

A book on Mars would fail in its object if mention were not made of the 
“Canals.” The writer cannot but admire the diplomacy and caution used 
by the author in this chapter! It is a delicate subject and one which is debated, 
if not with such zealous fire as in the beginning of this century, with undoubtable 
enthusiasm, and very definite ideas back the theories of both sides. 

The author is perhaps a little too cautious in his brief chapter headed 
“Life on Mars?’’ which could have been developed into an absorbing discussion 
—even on the sparse crumbs of knowledge we possess to-day. 

We can but echo the author’s hope that the next cycle ending in 1956, 
during which Mars will be best positioned for observation, will bring a propor- 
tionately greater mass of knowledge about our intriguing “Red Planet’’— 
aided by the new and improved equipment which should be available in the 
next few years. M. W. W. 


The Flying Saucers are Real 
(By Donald Keyhoe. Pub. Fawcett Publications, Inc., New York. 25 cents. 
175 pp.) 

This little book is by the journalist responsible for the article in True 
magazine which recently revived and intensified public curiosity about flying 
saucers. According to Willy Ley, the American Air Force requested the with- 
drawal of the book, on the grounds that they were, in the expressive phase of 
their British opposite numbers, ‘“‘browned-off’’ with the whole subject. 

This we can well believe, especially after reading Mr. Keyhoe’s book, because 
he certainly seems to have bothered the life out of all U.S. Air Force Information 
Officers within range, in his exhaustive search for information. As a result 
of this search, Mr. Keyhoe believes that the majority of “authentic’’ saucer- 
sightings were spaceships from another planet, engaged in Terrestrial reconnaiss- 
ance and surveillance. He also believes that the Air Force knows this, and is 
engaged on a carefully-planned scheme to break the tremendous news to the 
world gradually, through a series of alternating denials and stimulating reports, 
rumours and official releases of mysterious information. He thinks this 
official policy ill-advised, and unnecessary (the authorities say it is non- 
existant !) because :— 

“The American people have proved their ability to take incredible 
things. We have survived the stunning impact of the Atomic Age. We 
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should be able to take the Interplanetary Age, when it comes, without 

hysteria.” 

This passage, which concludes the book, surely deserves immortality. 
We are pro-American ourselves, mind you, and happen to believe it is true— 
but perhaps not in the saucerian sense that the author intended. 

Mr. Keyhoe’s book is written in much less sensational style than we should 
have expected, though with a certain naive touch which keeps breaking through, 
and some technical inaccuracy and over-simplification in places. It is well 
worth reading, whether you agree with the author’s conclusions or not (this 
reviewer does not, much as he would like to), simply because it collects together 
for the first time the whole amazing saucer-story. Admit that this has all 
arisen from a combination of hoaxes, faulty recognition of familiar objects, 
and mass hysteria—and you still have a social phenomenon almost as fascinat- 
ing as a real flying saucer ! A. V.C. 
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SIR, Lunar spacesuit 


Mr. Cross’s letter (p. 258, September Journal) raises some interesting matters 
which serve to differentiate certain theoretical and practical aspects. He 
challenges the writer’s statement that precise calculation of the radiative ex- 
changes is difficult and correctly states the formula which may be applied for 
evaluation of the rate of heat transmitted per unit area under any given condition. 
The difficulty is not on this point but that exterior conditions on the Moon vary 
enormously, especially by day, when part of the suit may be illuminated by direct 
sunlight, part of it in complete darkness, and in part exposed to heat from the 
surrounding terrain, which is itself at some intermediate, and non-uniform, 
temperature. The éofal calorific intake or disbursement may—and will—there- 
fore vary wildly from time to time according to the position of the Sun, the 
type of country being traversed, and the ever-changing orientation of our 
explorer in relation to environmental factors. These difficulties are further 
multiplied by uncertainty about the emissive, absorptive, and transmissive 
properties of the (as yet non-existent) suit. However, if one makes tentative 
assumptions in respect of materials, structure, and exterior conditions, then an 
evaluation is possible; and this approach was in fact adopted in assessing the 
heat exchanges of the suit in question. 

Mr. Cross rightly points out that a cellular structure does not provide ideal 
thermal insulation, and advocates use of multi-layer aluminium foil. It is 
not clear, however, how Mr. Cross proposes to build up this sort of structure, 
and one cannot help feeling that it would, in practice, have to be of a cellular 
nature. ‘“Thermos-flask’”’ construction for the rigid helmet was envisaged by 
the writer, but he doubts whether such simple construction could be applied 
to the dress itself. Some further discussion and demonstration of practica- 
bility by Mr. Cross would be welcome—particularly as regards avoidance of 
crushing, which would largely destroy the desired ‘‘thermos-flask’’ conditions. 
One may also wonder whether an aluminium foil suit, even one backed with a 
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rubberized lining, would be sufficiently flexible, robust and resistant to penetra- 
tion by sharp fragments. After all, one must assume that our explorer is 
doing a job of work. Nor should we forget that there might be risk of being 
deafened by crackle. 

The cape was incorporated to show a simple possibility in connection with 
the regulation of temperature, especially under night conditions. Certainly 
control is not automatic—nevertheless, on Earth, we get along nicely without 
mechanized overcoats. Use of the cape avoids need to transport to the Moon, 
and then carry, a fairly massive and bulky cooling unit. This simplicity and 
reliability may be an overriding consideration in the initial stages of lunar 
exploration, when—because of technical difficulties—it may be necessary to 
avoid high day temperatures. . . Incidentally, if trouble is experienced with 
condensation in the blackened chest area, surely this could be avoided by the 
more complete removal of excess water-vapour ? 

Although the writer noted the possibility of using water under reduced 
pressure as a spacesuit coolant, he is not quite so optimistic as Mr. Cross seems 
to be. Some more detailed theoretical study is needed here, and a little 
confirmatory practical experiment, possibly with mixed refrigerants, could be 
carried out. One should remember that the temperature difference between 
the water and the circulating air will not be very great, and it may be difficult 
to carry off enough heat. However, ice, even super-chilled ice, could be used. 
In some experiments with water under reduced pressure, the writer was rather 
shaken by the fact that a violent “gulp” due to escape of occluded gases 
resulted in the magical appearance of a block of ice. No doubt this uncertain 
behaviour (which can occur with other refrigerants, and may also result in the 
case of rapid vaporization), could be overcome; indeed, perhaps the only 
precaution necessary is prior degassing of the coolant, if it be water. However, 
the moral emerges that important secondary effects may be overlooked. 
Theory must, in fact, be complete in scope and detail before it is possible to 
predict the result of a reaction. Even so, practical confirmation is needed. 

It is true that the body’s off-throw of water from the lungs and skin could 
furnish a substantial part of the refrigerant. However utilization of this water 
(principally that from the lungs) for cooling purposes introduces elaboration of 
the apparatus, for which reason this possibility was ignored in the published 
design. The illustration, though fairly detailed, does not show the air-circula- 
tion system complete. As Mr. Cross says, the atmosphere would have to be 
circulated through the limbs, not just the trunk. The Journal shows that 
cooling is regulated by by-passing the refrigeration tank and by valve-control 
of the pressure on the coolant. This gives mastery of humidity irrespective 
of absorption by the chemicals of the carbon dioxide extraction unit. 

Mr. Cross chides me for omitting to deal with the disposal of waste body- 
products. Urine could be coped with by means of a small container which 
could be disposed of via the chest air-lock, or there might be a sealed tube 
down one leg of the suit. Faeces might, if necessary, be disposed of in a some- 
what similar fashion. 

Use of hydrogen peroxide as a source of oxygen was mentioned but not 
advocated for the reason given by Mr. Cross, and because the water content 
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adds unwanted weight. .. Incidentally, the dissociation calories might, 
however, be utilized under night conditions. 

Perhaps this joint discussion has served to clear up queries which may have 
arisen in the minds of other readers of our Journal. In any case I wish to 
thank Mr. Cross for his interest and constructive criticism. It is certainly 
possible to envisage other ways of dealing with the problems of spacesuit 
design; indeed the present illustration can only be regarded as demonstrating 
the physical and physiological requirements and offering some tentative, and 
not necessarily the best, solutions. 

HicH WyYcoMBE. H. E. Ross. 
Sm, Planetary Bacteria 

I was very pleased to read Mr. Harper’s comments on my article which 
appeared in the March issue of the Journal. 

Before I answer Mr. Harper’s criticisms (p. 254, September Journal) I 
should like to make it clear that I donot consider that there is any great 
possibility of infection of space travellers by pathogenic organisms on another 
planet, but, as I think Mr. Harper will agree, the possibility, however remote, 
does exist, and we ought to consider it. 

I think probably the principal reason for Mr. Harper’s letter is his too 
literal interpretation of the label “‘bacteria’’ which I applied to my hypothetical 
organisms. I used the term “bacteria” because I feel that extra-terrestrial 
potentially pathogenic organisms (this is, I think, the best description), if they 
exist, will have certain features in common with our terrestrial counterparts. 
I have in mind, for example, the soil bacteria. 

As Mr. Harper rightly points out, many of our Se pathogenic 
bacteria have evolved along specialised lines dictated by the parasitic habit. 
I disagree, however, when he says that a long period of evolution must have 
been necessary for them to have attained their parasitic mode of existence. 
The bacteria share, with other primitive organisms, the power of rapid pro- 
liferation which enables mutant (new) strains to appear with a frequency 
unknown in higher organisms. The mutant form (if better adapted to deal 
with its environment) will, under the influence of natural selection, be able 
eventually to oust the original (and parent) strain from its ecological niche. 
Thus a new strain may evolve literally overnight. 


Bearing in mind, therefore, the behaviour of our terrestrial bacteria, if © 


we imagine organisms sharing with their powers of rapid reproduction, great 
plasticity in their ability to live under the most stringent and variable con- 
ditions of food supply, light and temperature, then we have an organism 
which could become pathogenic. 

I did not suggest, as Mr. Harper thinks, that growth of organisms on a 
culture medium is a direct index of pathogenicity. I said that ‘they might 
find growth possible in humans.” In any event growth of organisms on or in 
a culture medium, or inoculated animal, would indicate that their physiological 
processes must be comparable to those of terrestrial bacteria. 


Lonpon, N,14, Epwin R. Nye, 
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Sir, Antigravity 


I was interested in Mr. A. C. Clarke’s comments on the antigravity devices 
of science-fiction, given in his paper ‘‘Space-Travel in Fact and Fiction” in 
your September issue. I feel, however, that in dealing with this idea so briefly, 
the most important (indeed the only important) aspect of interest to real 
science, was overlooked. 

Mr. Clarke effectively dealt with fiction’s antigravity screen by showing 
how, if it were possible, it could be used to contravene the law of energy 
conservation and thus produce perpetual energy. When he went on to say 
that there is no fundamental objection to a driven antigravity device, however, 
he might well have added that here, too, if energy equations are to be satisfied, 
the overall power required to operate the device cannot be less than that 
required for direct propulsion by more conventional methods. 

Even assuming that by supplying very much less power some sort of 
chain-reaction in the antigravity material could be initiated, thereby producing 
“virtual energy’ as more and more of the stuff ceased to be attracted by 
- conventional mass and was instead repelled from the earth (or other planet), 
the power thus saved at take-off would, as Mr. Clarke points out, have to be 
expended instead in order to land at the end of the voyage through space. 

I suggest that the only really practical use for any antigravity device 
(assuming for a moment that such is possible), would be as an energy store, 
whereby the large amount of energy required for take-off could be supplied 
in advance from bulky machinery on the ground, giving the working material 
“negative gravity” with, say, a half-life of a few hours (to allow a reasonable 
payload to the moon). 

In this purely speculative matter of a possible antigravity material, it seems 
to me that if it ever should be achieved, it will result from some modification 
of the binding forces between elementary nuclear particles. Whether this 
modification, once begun, will spread through the material as a chain-reaction 
(with or without a controllable “conversion rate’’), or whether the material 
will merely revert, at a fixed or perhaps controllable rate, to its “positive’’ or 
normal gravity condition, is even more speculative but should not, I think, 
be entirely dismissed on that score. 


RADLETT, HERTs. Bruce M. ADKINS. 
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THE DE HAVILLAND “SPRITE”? ROCKET 


The above picture shows the A.T.O. rocket in the test bed, together with four 
Fellows of the Society who were instrumental in its development. 


Left to right, W. N. Neat, A. V. Cleaver, R. A. Grimston, and E. B. Dove. 
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Annual Report 
of the 


British Interplanetary Society 


(Limited by Guarantee) 


FIFTH ANNUAL GENERAL MEETING . 

NOTICE IS HEREBY GIVEN that the FIFTH ANNUAL GENERAL 
MEETING of the BRITISH INTERPLANETARY SOCIETY will be held in 
the Kent Room, Caxton Hall, Caxton Street, London, S.W.1, on Friday, the 
8th day of December, 1950, at 6 o'clock in the evening precisely, for the 
transaction of the business specified in the Agenda below. 


AGENDA 

1. To hear the Chairman’s speech. 

2. To receive the annual statement of accounts and balance sheet and the 
auditor’s report thereon. 

3. To resolve ‘““That the Authorised number of the Society’s membership be 
increased to an indefinite number of Members.”’ 

4. To elect four Members of the Council of the Society. In accordance with 
the provisions of Article 15, the following existing Members of the Council 
will retire at that meeting and being eligible, offer themselves for 
re-election :— 

E. Burgess. Dr. A. E. Slater. 

A. C. Clarke. R. A. Smith. 
The following additional names have also been nominated :— 

A.M. Kunesch Member. 

P. A. Moore Member. 

M. W. Wholey Fellow. 
Since the number of nominations exceeds the number of vacancies, election 
will be by postal ballot. The necessary ballot papers are enclosed with 
this agenda. 

5. General discussicn on the affairs of the Society during the past year. 
Members are invited to submit any questions or suggestions they have in 
mind, to which the Chairman and Secretary will reply as necessary. 

6. Any other business. 

By order of the Council, 
L. J. CARTER, 
Secretary. 
Members who cannot be personally present at the Meeting may appoint by 
proxy some other person (who must be a Member of the Society), to attend and 
vote on their behalf, subject however to the limitation that a proxy cannot vote 
except on a@ poll. 
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SYLLABUS OF ADDRESSES DELIVERED TO THE 
LONDON MEETINGS OF THE SOCIETY DURING 
THE SESSION 1949-50 


Saturday, Ist October, 1949 

The session opened with a “Conversazione” which enabled members to see 
a large number of photographs of recent rocket experiments, and to afford 
them an opportunity to meet Members of the Council and each other. A 
number of paintings, diagrams, drawings, and several models were also 
exhibited and members and their friends were enabled to discuss technical 
and other points with the officials who were in attendance. ; 

Later in the evening a number of lantern slides illustrating the history of 
rocket development were displayed, and two films shown, viz. :— 
(a) Solar Prominences (taken by Professor Menzel at Harvard High 

Altitude Observatory), and 

(b) The Rotation of Jupiter (made at the Lick Observatory). 

A report of the meeting, description and list of exhibits, and reviews of the 
films appeared in the Journal of the Society, Vol. 8, No. 6, November, 1949. 

102 members and visitors were present. 


Saturday, 19th November, 1949 
“A Symposium on Medical Problems associated with Space Travel.” The 
meeting was divided into three short papers :— 
(a) Psychological Problems of Space-Flight, by E. T. O. Slater, M.A., 
M.D., F.R.C.P. (Lond.) 
(b) Lunar Space-Suit, by H. E. Ross. 
(c) The Balancing Mechanism of the Inner Ear, by A. E. Slater, M.A., 
M.R:C.S., L.R.C.P. 


122 members and visitors were present. 


Saturday, 3rd December, 1949 

By courtesy of the Ministry of Education, a special film show was held at the 
Science Museum Lecture Theatre, when the following films were shown :— 
(a) Operation Backfire, on the subject of the British Cuxhaven V2 trials. 
(6) Faster than Sound, a brief account of the Vickers Transonic Missile. 
(c) Atomic Physics (Part V), dealing with power generation from nuclear 

reactors. 

Solar Prominences 
(e) An Eclipse Expedition. . Both-were pre-war films of French origin. 

A review of the programme appeared in the Society’s Journal, Vol. 9, No. 3, 
May, 1950. 

187 members and visitors were present. 


7th January, 1950 
“Tnitial Objectives in Astronautics,”” by K. w. Gatland, A. LE. Dixon and 
A. M. Kunesch. This lecture surveyed the major problems involved in 
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the design of a man-carrying rocket intended to fulfil an early inter- 
planetary objective. Consideration was given to the expendable-hull 
construction, and dealt with the load-carrying capacities of certain types 
of structure, application of a nuclear reactor, shielding problems, and 
application of the orbital stage technique to secure the maximum 
reduction in initial projection mass. 

This paper was printed in the Society’s Journal, Vol. 9, No. 4, July, 1950. 


90 members and visitors were present. 


Saturday, 4th February, 1950 
A discussion evening on the theme “The Effects of Interplanetary Flight,” in 
which a number of members of the Society took part. The discussions 
ranged from a purely technical field to other aspects of wider significance. 
A report of the discussion appeared in the Journal, Vol. 9, No. 3, May, 1950. 


70 members and visitors were present. 


Saturday, 4th March, 1950 

“The Testing of Rocket Motors,” by Dipl. Ing. H. F. Zumpe, which described 
present methods of testing and measurements taken, together with the 
results and applications of such measurements. This was followed by a 
discussion of possible future test methods and measurements, including a 
consideration of methods of gas temperature, velocity and pressure 
measurements, and gas composition and mixture ratio determination. 

The paper was reproduced in the Society’s Journal, Vol. 9, No. 3, May, 1950. 


57 members and visitors were present. 


Saturday, Ist April, 1950 
“Space Travel in Fact and Fiction,” by A. C. Clarke, B.Sc., which briefly 
surveyed the more important works in this field of literature, extending 
now over some eighteen centuries, with special reference to the means of 
transport proposed. The lecture was illustrated with a large number of 
slides, and was reproduced in the Journal of the Society, Vol. 9, No. 5, 
September, 1950. 


102 members and visitors were present. ~ 


Saturday, 6th May, 1950 

A repeat performance of the film show en 3rd December, 1949, was. given on 
this date at the Science Museum Lecture Theatre (by courtesy of the 
Ministry of Education), for the benefit of mémbéfs unable to attend the 
previous showing. 

The astronomical film on solar eclipses was not shown on this occasion, but a 
further film showing scenes of the Earth taken by a camera in the tail of a 
high-altitude rocket was exhibited in lieu, together with a short sequence 

from “Spaceship I departs.” 

141 members and visitors were present. 


| 


308 THE BRITISH INTERPLANETARY SOCIETY 


SYLLABUS OF ACTIVITIES OF THE NORTH-WESTERN 
BRANCH DURING THE SESSION, 1949-50 


Saturday, 22nd October, 1949 
“Possibilities of Interplanetry Travel,” by L. Sykes and E. Burgess, F.R.A.S. 
An introduction to the dynamical requirements of spaceflight. The 
rocket as a vehicle of escape. 


14 members and visitors were present. 


Saturday, 26th November, 1949 
“Other Planets, their physical conditions and possibilities of Life,’’ by J. C. 
Farrer, F.R.A.S._ A lecture which indicated what man would be likely to 
find when he leaves the Earth to explore other worlds, the difficulties of 
living conditions and how some of these might be overcome. 


35 members and visitors were present. 


Saturday, 10th December, 1949 
Discussion Evening in which the matters presented in the two previous 
lectures were discussed. This proved a most successful evening for the 

small group who participated. 


12 members and visitors were present. 


Saturday, 14th January, 1950 
“Spacestations,” by E. Burgess dealt with the establishment and uses of 
artificial satellites for television relay services, cosmic ray recording, 
telemetering, solar spectroscopy from high altitudes, etc., and future 
possibilities of manned stations. 


29 members and visitors were present. 


Wednesday, 8th February, 1950 
Visit to Godlee Observatory, Manchester. Many clear breaks in the clouds 
enabled members to use the 8 in. refractor and 12 in. reflector. The 
operation of the instruments was explained before observing the planet 
Saturn, double star Castor, clusters in Gemini and Perseus, the Orion 
Nebula and the Great Nebula in Andromeda. 


16 members and visitors were present. 


Saturday, 11th March, 1950 
Several short papers were read on this evening :— 

(a) Transfer Orbits of Minimal Impulse, by C. A. Cross, showing that the 
tangential ellipse is not the most economical orbit and describing 
several spiral orbits and the technique for establishing spacestations 
with the minimum expenditure of energy. Developments of sub- 
orbital technique. 
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b) Effects of Acceleration on the Human Body, by R. Armstrong, B.Sc., 
described the effects of transverse, positive and negative accelerations 
on the body, the brain, the circulatory system and the larger organs. 
Possibilities of overcoming these effects. 


(c) Lunar Surface Features, by E. Burgess, a series of sixty slides of 
various regions of the Moon. 


27 members and visitors were present. 


Saturday, 15th April, 1950 


The following films were shown in a programme lasting for nearly three 
hours :— 


(a) Principles of Jet Propulsion. 

(b) The V.1 Flying Bomb. 

(c) Principles of Rocket Propulsion. 

(d) Testing of a Guided Missile. 

(e) Television Control of a Guided Missile. 
(f) Faster than Sound. 


(g) The Fairey ‘‘Stooge’’ (shown by courtesy of the Fairey Aviation Co. 
Ltd.) 


(h) The German A-4 Rocket. 


A small exhibition was open both before and after the film show, a note of 
which appeared in the Society’s Journal, Vol. 9, No. 5, September, 1950. 


241 members and visitors were present. 


Saturday, 20th May, 1950 
“The Sun,” by J. C. Farrer, F.R.A.S., a talk on modern theories concerning 
the sun, generation of solar energy and the origin of the planetary system. 
Two short films were also shown :— 
(a) Spaceship I Departs. 
(b) Principles of Rocket Propulsion, made by members of the North- 
Western Branch. 


20 members and visitors were present. 


Friday, 21st July, 1950 
Visit to the Godlee Observatory, Manchester. After a cloudy day the skies 
cleared and members were able to see a projected image of the Sun on 
which several conspicuous spot groups were visible. The Moon was 
observed in daylight, but owing to difficulties caused by repairs to the 
R.A. axis it was not possible to observe Mars. 


11 members and visitors were present. 
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FIFTH ANNUAL GENERAL MEETING 


(For the convenience of members unable to attend, the Chairman's Address is 
reproduced below.) 
GENTLEMEN CHAIRMAN’S ADDRESS 


In presenting for your approval this detailed report of the Council for the 
period Ist October, 1949 to 30th September, 1950 (inclusive), it gives me a very 
real and genuine pleasure to be able to say that this has been another very 
successful year for the Society. In fact, this fifth year of our post-war existence 
may fairly be described as the most successful of all to date, and, as in previous 
years, I wish to draw the attention of all members to the fact that we have the 
tireless and quite voluntary labours of our Secretary, Mr. L. J. Carter, to thank 
for much of our good fortune. 


Membership. 

At the end of the 1949-50 session, the membership totalled 925, comprising 
6 Honorary Fellows, 239 Fellows and 680 Members. This represents an 
increase of no less than 347 over the total membership last year. 

Of even greater significance for the progress of the Society is the gratifying 
fact that—if we neglect the abnormal 1945-47 period, when the Society was 
reforming—the rate of increase of the membership is itself increasing. The 
following figures illustrate this :— 

Total membership at 30th September, 1946 = 269 
1947 = 444 Annual increase = 65% 


” ” ” ” ” 1948 —_ 502 ” ” — 13% 
” ” ” ” ” 1949 = 577 ” ” om 15% 
1990=925 ,, = 60% 


” ” ” ” ” 


You will be aware that we are required by law to register the upper limit of 
membership which we intend to admit to the Society. I now wish to request 
your formal agreement that we should apply for the B.I.S. to be placed in the 
category of being unrestricted in its number of members, for which we shall 
merely have to pay the small fee of £12 10s. Od. You should not, of course, 
take this resolution too literally! It may well be that future years may not 
bring quite such a striking increase in our numbers, but the Council feels con- 
fident that the B.I.S. may now be regarded as fully established and likely to 
grow steadily in both membership and influence. 


Publications. 

During the past year, the Society has issued the following publications :— 

(a) Six Journals: Vol. 8, No. 6 (November, 1949) and Vol. 9, Nos. 1-5 
(January, March, May, July and September, 1950.) 

(6) The Annual Report and List of Members for 1949, in the November of 
that year. 

(c) Revised third and fourth printings of the Book List, which continues to 
be popular; it is intended to bring it up to date at frequent intervals, 
and members may always obtain copies of the current List on application. 
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Last year, I stated that we should also publish the Memorandum and 
Articles of Association and the Bye-Laws of the Society as a separate pamphlet, 
but the Council, for reasons of convenience and economy, finally decided to 
incorporate them in this present Annual Report; they appear elsewhere in the 
section entitled “Constitution.” 

In addition, Fellows of the Society have received the following :— 


American Rocket Society Journals, Nos. 78, 79, 80 and 81. 


Pacific Rocket Society Journals, Vol. 3, No. 4 and Vol. 4, Nos. 1 and 2 
(combined issue.) 


Our improved financial position has enabled us to increase the size of 
individual issues of the Journal quite substantially, as compared with last 
year ; we hope to be able to issue a 60 page Journal on each occasion if, during 
the next few years, our membership continues to grow as it has done during 
1950. We have also increased the number of copies of the Journal printed per 
issue from 1,500 to some 2,000. Even this does not make it possible to keep 
extra copies in stock for very long, due to the large number of enquiries for 
membership, etc., which have to be dealt with, and it often happens that issues 
go out of print within a few months of printing. 

We have improved considerably the coverage of our Abstracting Service, 
but should still welcome any help from members in this connection. 

The Publications Committee, which considers all material submitted for 
printing by the Society (as described in the Constitution), has continued to 
consist of Dr. Shepherd, Messrs. Clarke, Carter and myself. 


Lectures and other General Meetings. 

As recorded elsewhere in this printed Annual Report, the Society held eight 
General Meetings in London during the period under review, and a further 
nine in Manchester, under the auspices of our North-Western Branch 
These figures again represent an improvement on the previous year, and the 
increase in provincial activity is particularly gratifying to the London Head- 
quarters. Discussions have been held in Council on the possibility of 
organising some future meetings in a Midland area, and any suggestions from 
members on these lines would be welcomed. 

There has been a further small increase in the average attendance at our 
meetings. Film shows continue to prove very popular, but it is difficult to 
arrange these at very frequent intervals because of the shortage of suitable 
material which is not classified under security regulations. 

We continue to receive numerous requests to supply lecturers to outside 
bodies, and in fact the amount of work of this nature undertaken during the 
past year was comparable with that during 1948-49. It again fell to the lot of 
some half-dozen Council Members to discharge this important responsibility of 
the Society, which is a most valuable means of informing public opinion about 
astronautics. We have now prepared a full set of lecture notes and a slide 
library, which are available to any members who are both willing and qualified 
to assist in this work. 
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Library. 

As reported in previous years, it has always been our ambition to make 
available to members a book lending and reference service. In May of this 
year, we were able to make a start on this by announcing that some 40 represent- 
ative books were now available on loan to Fellows. This latter restriction was 
enforced because it was desired that the clerical work involved should be 
allowed to build up only gradually, and in any case the Council feels that our 
Fellows are entitled to first consideration in any additional service provided, in 
view of the larger subscriptions which they pay. 

However, during the coming year it is hoped to extend this scheme to all 
members, and also to increase the number of available books covered by it. 
Already there is available, to both Members and Fellows, a lending service 
which covers some 500 papers and magazine articles on astronautics, including 
almost complete files of Journals, etc., published by our own and foreign 
societies in this field. 

All these library activities are organised by Mr. J. Humphries, in addition to 
his regular duties of preparing the Journal Abstracts, and he together with 
Messrs. Clarke, Carter, Thompson and myself, forms the present Library 
Committee, as laid down in the Constitution: this has held one formal meeting 
during the past year. 

List of books, articles, etc. available may be obtained on application 
direct to Mr. Humphries. 


Technical Advisory Committee. 

This consists of Dr. L. R. Shepherd (Technical Director), Mr. G. V. E. 
Thompson (Deputy Technical Director), and myself, together with such other 
members as may be co-opted for any special work or meetings. The Com- 
mittee has met three times under Dr. Shepherd’s chairmanship during the past 
year. Its work has resulted in a number of papers for our Journal, which have 
either appeared already or will do so in forthcoming issues. 


Books, Radio, Television and Films. 

The year under review has been notable for a number of events under these 
headings, which are worthy of notice in passing, partly because the Society has 
been associated with many of them, and partly because they have probably 
exerted an influence on the growth in our membership during this period. 

The book Interplanetary Flight by our own Arthur C. Clarke appeared under 
the imprint of Temple Press, and we were glad to see the decision taken (by 
Sidgwick and Jackson) to bring out an English edition of the Ley-Bonestell 
Conquest of Space, more particularly since we had expressed the strong hope 
that this would be done in our Journal review. 

Early this year, the B.B.C. Northern Regional Children’s Hour paid some 
attention to interplanetary travel, and a talk on the subject by Dr. E. T. O. 
Slater, A. C. Clarke and myself was transmitted twice in the Overseas Service. 
The Fred Hoyle series of talks on Cosmology, with their frequent reference to 


ANNUAL REPORT 313 


life elsewhere in the Universe, have of course been repeated, and Dr. Porter, in 
one of his regular astronomical talks, spoke confidently of the fairly imminent 
achievement of space-flight. Two television talks specifically on the subject of 
astronautics were also given, again by Arthur Clarke. 

The films Rocketship - XM and Destination Moon were shown in London, 
and subsequently released, quite recently. The second of these was a most 
praiseworthy effort, made with careful regard to technical accuracy in almost 
every respect, and the Society was glad to supply what assistance it could in 
connection with the publicity arrangements for it. These included the display 
of an excellent model of the Smith-Ross man-carrying rocket, made by Mr. 
W. G. Barrett (a Member), in the foyer of the theatre where Destination Moon 
received its English premiere. 


Astronautical Congress in Paris. 


During the past year, we have been in close touch with the French and 
German societies on the organisation of this. Thus, although the Congress 
itself opened on the date of September 30th (which strictly concludes this year), 
and extended to October 2nd, it seemed logical to include it in this survey. 
An account of the proceedings in Paris is therefore given elsewhere in this 
year’s printed Annual Report. 


Accounts. 


The Finance and General Purposes Committee mentioned in the Constitution 
was established by Council to consist of the Chairman and Secretary (i.¢., 
myself and Mr. Carter). This small Committee, of course, deals merely with 
the day-to-day affairs of the Society, meeting or corresponding as necessary for 
this purpose ; all major matters are referred to Council for their joint consider- 
ation. 

The general financial position of the Society remains satisfactory. In fact, 
our notable increase in membership during the year, while it has encouraged 
(and, indeed, necessitated) an increase also in our activities and expenditure, 
has made possible a slight improvement in this position. 

You will remember that last year we inaugurated the practice of setting 
aside a “Subscription Reserve,”’ to cover the period between the end of the 
financial year (September 30th) and the subscription year (December 31st). 
Last year this “Subscription Reserve” stood at £80; this year it has been 
increased to £100. 

Another example of the way in which we are currently providing some 
prudent reserves for future expenditure is afforded by the Capital Fund set up 
to permit the future purchase of any necessary equipment—for example, office 
furniture at such time as the Society is in a position to acquire its own premises. 
In previous years, we have merely transferred all Compounded Life Subscriptions 
into this Fund; last year, it was referred to as the ‘““Compounded Subscription 
Reserve,” and stood at {86. This year, we have transferred an additional £30 
into it from current income, and re-named it the ‘“Establishment Fund Account”’; 
it now totals £134. In view of the purpose for which it is intended, I feel 
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justified in inviting members to send us any donations they can afford to speed 
the increase of this Fund. The Council intends, in future years, to make as 
large transfers as can be spared from current expenditure into the Fund; the 
days when the Society can rely entirely on voluntary labour and free accommo- 
dation at private addresses, cannot last indefinitely. 

A list of the donors of amounts over 5s. received during the year appears 
on page 364 of the printed Annual Report. 

The considerable increase in our expenditure on publications is, of course, 
largely due to the increases in number of printed pages and copies of Journals, 
etc., actually ordered. However, there has again been an increase in printing 
charges with which to contend, a factor which reflects the general continued 
increase in cost of living and which makes it difficult for Council to expand our 
publications as much as it would wish, without increasing subscription rates. 

Apart from the above points, there is little in the Accounts to which it is 
worthwhile calling your attention, except perhaps to illustrate the obvious 
fact that the Society’s continued growth is strikingly reflected by our annual 
income and expenditure accounts, the totals of which are as follows :— 


1945-46 = {396 0 7 1948-49 = {1,074 5 9 
1946-47 = £733 19 11 1949-50 = {1,506 1 8 
1947-48 = {851 17 3 

Council. 


During the past year, your Council has held nine meetings for the conduct 
of the Society’s business. We have been glad to welcome back among us 
Mr. P. E. Cleator, the Founder of the B.I.S., when he decided to return to this 
country from South Africa. 

A member recently wrote to the Secretary asking what duties were performed 
by individual Council Members. I am satisfied that this enquiry was made in 
a genuine spirit of curiosity, which may be shared by many other members; if 
it were otherwise, I should be tempted to reply rather more exhaustively! As 
it is, I should like to assure you that even the following brief survey is not 
intended as any exaggerated claim for credit to be paid to the people concerned. 

However, it must be remembered that, in our Society at present, every one 
of the hundreds of tasks which arise must be done by some voluntary officer in 
his leisure time. I have often referred to our Secretary’s efforts, but it is also 
true that all Council Members have never been found wanting in this connection. 
Without exception, for example, they have undertaken to deal with whatever 
part of the Society’s voluminous correspondence enters their particular 
specialised sphere (e.g., Dr. A. E. Slater on medical matters). All of them 
have contributed lectures or other articles to our proceedings. Merely by 
attending meetings of Council and its Standing Committees they have con- 
tributed to the development of our Society—for I can assure you that the 
government of the B.I.S. is (and I hope always will be) characterised by vigorous 
democratic debate, with all concerned taking an active part. 

_ Apart from this, however, I should like to pay tribute to Messrs. Burgess, 
Clarke, Humphries and Thompson—who have shared with me most of the 
burden of the outside lectures; to Mr. Clarke for his work as Assistant Secretary, 
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which has relieved Mr. Carter and myself of much routine work; to Mr. 
Humphries for his Library and Journal Abstracts activities; to Dr. Shepherd 
and Mr. Thompson for running the technical side of the Society, and to Mr. 
Thompson also for some secretarial and translation work; to Messrs. Smith and 
Ross for their liaison with model-makers, and to Mr. Gatland for his regular 
“Research Scene” Journal feature and other publicity work. Especial mention 
must also be made of Mr. Burgess, who is responsible for the adminstration of 
our North-West Branch, and who has also done much photographic work 
in connection with slides, etc. Although he is unable to visit us in London 
as frequently as both we and he would desire, he is very active in the conduct of 
the Society’s affairs. 

In making these last few remarks, which by no means exhaustively cover 
the topic, I have personally been influenced by two motives. The first is to 
show that the Society can use any assistance in its activities which members 
care to volunteer; the Council would welcome any constructive approach of 
this nature. The second arises from the consideration that some other Chairman 
of Council will be giving next year’s Report, since (in accordance with Bye-law 
28) I shall be retiring at the end of 1950; before I vacated the Chair (which I 
have occupied for three years with so much pleasure), I wanted to pay this 
tribute to all the hard-working Ordinary Members of Council. 

This year, in accordance with Article 15, four members of the current 
Council have retired, as follows:—Mr. E. Burgess, Mr. A. C. Clarke, Dr. A. E. 
Slater and Mr. R. A. Smith. 

All have offered themselves for re-election if you so desire. Elsewhere in 
the printed Annual Report there are listed the names of the other nominations 
to Council received, and voting forms for a postal ballot have been sent to all 
members. Following the discussion and, I hope, formal approval of this Report 
of the work of the 1949-50 Council, we shall proceed to announce the names of 
those elected to serve in the coming year. 

I am sure that my successor as Chairman in 1951 will be able to count on 
the loyal support and hard work of Council, as I have done, and that he will 
lead the Society through another successful year. 
A. V. CLEAVER, 


8th December, 1950. Chairman of the Council. 


REPORT ON FIRST INTERNATIONAL ASTRONAUTICAL 
CONGRESS, PARIS 1950 
By A. V. CLEAVER 

(Chairman of B.I.S. Council, 1947-1950, and head of British delegation) 

Astronautical societies exist, have existed, or are in process of being formed, 
in most of the technically-active countries of the world. Attached to this 
report is a list of those bodies of which the B.I.S. currently has knowledge. 
Most of them have maintained some sort of contact with one another, either 
officially, or at least by the exchange of correspondence between private 
members and of their publications. Some closer co-ordination has, however, 
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always been recognised as being very desirable. We have on file, at the B.I.S., 
some very interesting correspondence between Prof. Oberth, Herr Willy Ley 
(both then of the V.f.R.), Mr. G. E. Pendray of the American Interplanetary 
Society (now the A.R.S.), and our own P. E. Cleator; this dates back to 1931-33, 
and represents an early attempt at international co-operation, unfortunately 
destined to be fruitless. 

It is to the initiative of the post-war German society—the Stuttgart G.f.W.— 
and of the Groupement Astronautique Frangais, that we owe a renewed attempt 
to achieve the same objects, which, moreover, this time looks like being 
successful. Above all, our thanks are due to M. Alexandre Ananoff (of the 
G.A.F.), who undertook almost single-handed the tremendous task of 
organising the First International Astronautical Congress of the world, on which 
I am now reporting. Before I proceed any further, I should like to express the 
unanimous opinion of the British delegation that the Congress was a great 
success, and offers immense promise for increasing the value and influence of 
the astronautical movement throughout the world. 


Attendance 
Invitations to send delegates had been addressed by M. Ananoff to all known 
astronautical organisations; for various reasons, some were unable to accept, 
and the final representation was as follows:— 
Argentine: Prof. T. M. Tabanera, President of the Sociedad Argentina Inter- 
planetaria. 
Austria: Dr. M. F. Cap, President of the Oesterreichische Gesellschaft fiir 
Weltraumforschung. 
Dr. H. J. Riickert. 
Ing. F. Schmiedl (the rocket-post pioneer). 
Denmark: Dr. L. Hansen, Vice-President of the Dansk Selskab for Rumfarts- 
Forskning. 
France: M. A. Ananoff, Director of the Groupement Astronautique Frangais. 
Germany: Dr. G. Loeser, Council Member of the Stuttgart Gesellschaft fiir 
Weltraumforschung. 
Herr H. H. Koelle, Council Member of the Stuttgart Gesellschaft fiir 
Weltraumforschung. 
Dr. W. Brugel, also of the Stuttgart G.f.W., and the author of the 
book ‘‘Manner der Rakete.” 
Herr F. K. Jungklaass, of the Hamburg G.f.W. 
Herr C. Ocesterwinter, of the Hamburg G.f.W.. 
Gt. Britain: Mr. A. V. Cleaver, Chairman of B.I.S. 
Dr. L. R. Shepherd, Technical Director of B.I.S. 
Mr. A. C. Clarke, Assistant Secretary of B.I.S. 
Mr. E. Burgess, Assistant Secretary of B.I.S. (NW-Branch). 
Mr. J]. Humphries, Council Member of B.I.S. 
Spain: Senor T. Mur, President of the Societe Espagnole d’ Astronautique. 
Sweden: Ing. A. Hjertstrand, who represented a group which is attempting to 
form a Swedish society. 


| 
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Also present throughout the Congress (though not representing any national 
society) was the famous pioneer (now one of our Honorary Fellows), Dr. Eugen 
Sanger, together with his collaborator over the last fourteen years, Frau Dr. 
Irene Bredt; both are now resident in France. Similarly, Ing. Nebel, famous 
for his work at the old V.f.R. ““Raketenflugplatz,” was in attendance. 

General regret was expressed at the absence of American representation, 
though the Detroit Rocket Society and the United States Rocket Society sent 
messages of goodwill. We of the B.I.S. undertook to make every effort to 
secure the participation of the American and Pacific Rocket Societies, in some 
form, at the London Congress next year. M. Ananoff informed us that he had 
sent a formal invitation to the Russians, but had not received even an 
acknowledgment. 

Undoubtedly, there would have been more delegates but for the high cost 
of travel, since all who did come (like ourselves) were paying their own expenses ; 
this consideration of finance weighed particularly heavily against those, such 
as the Austrians, who had to contend with unfavourable exchange rates. 
Another difficulty for many was the delay in obtaining visas; this, at the last 
minute, prevented the attendance of Prof. Oberth, Dr. Gartmann of the 
Stuttgart G.f.W., Ing. J. Stemmer, and several other intending visitors. One 
has to hear of some of the problems currently confronting people on the conti- 
nent of Europe in order to appreciate them—and when one has understood, it 
makes an ironic comment on our hopes for travel, not merely about this world, 
but away from it! 

We were, of course, particularly sorry to be denied the experience of meeting 
Prof. Oberth, and also M. Esnault-Pelterie, who was prevented from attending 
by ill-health. However, we did meet a number of other notable personalities 
in rocketry, who did not attend the working-sessions of the Congress, in addition 
to the delegates who did. They included Dipl.-Ing. Rolf Engels (who has been 
prominent in German rocket developments for at least twenty years), Dr. 
H. Zborowzski (who was in charge of the B.M.W. Rocket Division, with Dr. 
Gartmann, now of the G.f.W., as his assistant), and Dr. Schrenk (who was 
responsible for the Heinkel “Julia” project). 


Official Proceedings 

30th September. The Congress opened with a public meeting at the Sorbonne, 
held in the magnificent Richelieu Grand Amphitheatre and attended by over 
1,000 people. Before this, the delegates were interviewed by journalists (who 
were well in evidence throughout the Congress), in an ante-room (again of 
palatial proportions). Together with several other delegates, I gave a short 
talk for the French Overseas Radio Service, who were also there, complete with 
microphones, recording equipment, etc. 

At this opening meeting, the Chair was taken by M. Henri Mineur, Director 
of the French Institute of Astrophysics, who was supported by an impressive 
Committee of Honour of eminent French scientists, etc., among them M. André 
Hirsch (of the REP-Hirsch Prize). M. Mineur gave a talk explaining the sound 
scientific basis of projects for space-flight ; he was followed by Mme. de Vendeuvre, 
Directoress of the French airborne Red Cross organisation, who expressed her 
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confidence that astronautics would follow on as a natural development of 
aeronautics. 

M. Ananoff then introduced the heads of the various national delegations, 
who all gave brief addresses to the audience. Since members will no doubt want 
to know what was said on behalf of the B.I.S., my own contribution is reproduced 


below :— 

“For centuries Man has dreamed of leaving this planet and voyaging to other 
worlds. Ancient myths as well as fantastic fiction of more modern times pay tribute 
to his curiosity on this subject, and to his deeply-felt desire to experience this exciting 
new adventure into the unknown. Until our own century, however, these things 
seemed destined to remain as dreams, forever beyond the reach of Man. Now we 
know better. 

With the turn of the century, there came a realisation that rocket propulsion 
offered a means of escape from the Earth. We already had a machine which could, 
in theory, do the job. Pioneer thinkers in many countries (for example, Esnault- 
Pelterie here in France) appreciated this fact and worked hard to convince the world 
that interplanetary travel could, in fact, be achieved one day, and not merely dreamed 
about. Together with groups of amateur experimenters, they laid the foundations 
of the great science of rocketry which must be built up before the dream can be fully 
realised. All this was in pre-war days, and then—as everyone knows—the war 
brought a truly amazing technical progress in rocket design, achieved mainly by the 
Germans. 

The rocket shares with almost all other branches of technology the sad fate of 
having been mis-applied by Man for waging war. Nevertheless, the ultimate and 
greatest application of the rocket—its most important eventual use—will be as the 
vehicle for interplanetary flight by human crews. 

The British Interplanetary Society, on whose behalf I now speak, is convinced 
that this is so. We do not believe that this epoch-making achievement will come to 
pass very quickly; we do not think that Man will be able to fly to the Moon or Mars 
within the next five or ten years. Moreover, when these things are possible, it will 
not be as the result of the work of any single inventor, or even any single small group 
of men. The whole development will be one of gradual evolution, just as aviation 
was, absorbing the efforts of a great many men in many different countries, and also 
the results of much work carried out, in the first place, je reasons quite different 
from any interest in interplanetary flight. 

It may be thirty, forty, or even fifty years hence that Man first lands on the 
Moon, but we know already that it is possible. Only the extension and improvement 
of existing techniques are required; much further knowledge is needed, but the basic 
principles are already known. Today, most scientists who have considered the 
problem at all, would accept this statement quite seriously. Only fifteen years ago, 
it was very different, but the technical advances of the war period, such as the V .2, 
provided the best possible practical answer to the sceptics. 

The question that we of the British Interplanetary Society are most often asked 
now is not “How do you think it will be possible to fly to the planets?”’, but “Why 
do you want to do so?’ One can give a long and detailed answer to this, enumerating 
all the new scientific knowledge which would result from interplanetary flight, and 
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pointing out that experience shows that such new data invariably have a real practical 
value in this modern world, even though this value is often not apparent in the early 
stages. One can explain, too, the several “commercial” uses which may be foreseen 
for spaceships and space-stations—as meteorological observatories and radio-relay 
stations beyond the atmosphere—and so on. Military considerations may also be 
eventually involved. 

All these are quite honest answers to the question, but they are not really the 
fundamental one. That is to be found in the fact I have already mentioned, in the 
long-standing interest of humanity in the idea of space-flight. It is the greatest 
adventure awaiting mankind, and it is relatively soon to be lifted from the pages of 
fiction into the realm of fact. There are just as good reasons for wanting to explore 
the Universe as there were for exploring our own planet. Basically, they are the 
same reasons, and they will have the same sort of practical results—the discovery 
and application of new things of which we cannot begin to conceive. Our whole 
outlook cannot fail to be profoundly affected, when our own terrestrial affairs are 
viewed for the first time in their true perspective. It may be that, by providing a new 
outlet for his energies, space-travel may put an end at last to Man’s disastrous wars. 

The citizens of some more enlightened future age will understand these attitudes, 
accept them, and devote the necessary effort to building spaceships for interplanetary 
exploration. They will then reap the benefit of an expansion in the whole field of 
human activity, greater, perhaps, than the Renaissance. It should not be forgotten 
that that great period, also, was preceded by an age of physical exploration, when 
men sought out new places in ships of a very different kind. In the British Inter- 
planetary Society, we try to give these ideas as wide an expression as possible. 

There ts another equally important aspect of the work of an astronautical society, 
and tn this we are also very actively engaged. This ts to contribute to the extension 
of technical knowledge which must occur before space-flight becomes finally and 
completely practical. For example, we point out the relevance to astronautics of 
various advances made in other less visionary fields of more immediate practical 
importance, such as aviation. Again, many branches of the subject are of too long- 
term a nature for much serious work to be done on them yet, except by a society 
existing specifically for the purpose: one may cite the cases of nuclear-powered 
rockets and the optimum orbits for interplanetary navigation. All these studies 
provide technical papers for our Journal. 

Work of all these kinds is now going on all over the world in societies such as 
our own B.I.S. So far, it is unobtrusive, and the world has not taken much notice. 
But the ideas are spreading, so that one day—perhaps a generation hence—the world 
will find it has to take notice and that tt wants to do so. Obviously, close co-operation 
between astronautical pioneers in all countries is most desirable for the faster 
progress of our movement. That is why international conferences like this present 
Congress are so valuable. They are nothing less than a meeting-place for minds 
which are filled with some of most revolutionary technical and philosophical ideas 
in the world today. We all hope for great things from the exchange of such ideas 
which will be taking place during the next few days.” 

Finally, two films were shown. The first of these was an excellent silent 
film of the V.2 launchings at White Sands, made by the American Army, and 


—— 


320 THE BRITISH INTERPLANETARY SOCIETY 


the second was the well-known “Destination Moon.”” Although the acoustics 
of the Richelieu Amphitheatre left something to be desired, the latter was very 
well-received by the audience. Its imminent public showing in France should 
help the cause of astronautics there, as it has done elsewhere. 

1st October. On the morning of this day, with Dr. Loeser in the Chair, a 
private working session was held in the French Aero Club. This was opened by 
Herr Koelle reading a short paper on the functions of an astronautical society, 
with which we found ourselves in very substantial agreement. (Incidentally, 
all contributions to the discussions were translated into French, English, and 
German—the services of Dr. Cap of Austria, and of Dr. Loeser and Herr Koelle 
of Germany, in addition to the official interpreters, were invaluable in this 
connection.) 

, I then spoke on the methods of the B.I.S., and M. Ananoff stressed the need 

for an authoritative body to speak for astronautics in every country. All 
delegates were agreed that it was desirable for there to be only one society in 
any single country, and all were in favour of some organisation for international 
co-operation between the national societies. 

Dr. Riickert of Austria read a paper which advocated the formation of a 
European federation of national societies, having a powerful governing body, 
and associated with a financial holding corporation which could actually pay 
for large-scale experimental work. 

We thought this proposal to be attractive enough in theory, but quite 
impracticable, and suggested instead some less rigorous form of federation of 
autonomous national societies, without the ambition to enter into expensive 
constructional activities. The German viewpoint was very close to our own, 
and in the end it was unanimously agreed that something along these lines should 
be inaugurated. M. Budry (of the G.A.F.) stressed that the body should be 
international, rather than merely European, if possible, and was opposed to 
including a commercial element. ; 

In the afternoon, a visit was paid by the delegates to the Observatory at 
Meudon, where some very fine work is done on, especially, solar astronomy. 

2nd October. In the morning, again at the Aero Club and this time with 
myself in the Chair, a second working session was held. 

This began with some further discussion of the previous day’s business. It 
was very clear that most delegates were extremely anxious for some tangible 
result to emerge from the present Congress, and after some more exchange of 
views, a resolution regarding the provisional establishment of an international 
federation was agreed. A translation of this resolution is given later ; it was also 
agreed that the full details of the functioning of the federation would be dis- 
cussed before the next Congress, which would be organised by us in London 
next year. We asked the various national societies represented to send us their 
proposals by the end of this year, covering such points as:— 

(a) Constitution of the permanent Committee of the Federation. 

(6) Voting procedure to be adopted by this Committee, with some regard 

to membership figures for the constituent societies. 

(c) Organisation requiring to be set up for collaboration in technical studies, 
exchange of publications, etc. 
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The opening meeting of the Paris Congress, held in the magnificent Richelieu 
Amphitheatre of the Sorbonne, on 30th September. The heads of the various 
national delegations are seen seated at the large table on the platform, together 
with the Committee of Honour. Other delegates are seated behind this table, 
while in the foreground are some of the more than 1,000 public visitors. 
Prominent in this picture is the screen on which the films were presented, 
while the bright lights are the result of the presence of French newsreel and 
television cameramen. 


It was hoped that all these details could be substantially agreed during the 
ensuing year, so that the formal business at London could be transacted quickly 
and the permanent federation officially inaugurated. 

As regards the London Congress, it was agreed this should be in early 
September, 1951, subject to available dates for halls, and should last for about 
four days, with a break of one day in the middle. The first part of the Congress 
should be devoted to procedural matters, and the second to the reading of 
technical papers on the general theme of the artificial satellite rocket. During 
the first part, however, there would also be a session on the standardisation of 
rocket nomenclature and symbols; delegates were asked to send their proposals 
on this point, together with suggestions for papers to be read on the satellite 
rocket, to our Dr. Shepherd, who would co-ordinate them. During the second 
part of the Congress, it was also agreed that there should be one public session 
on a more popular level, at which the various national societies would explain 
their individual views of the technical lines along which space-travel would be 
realised. 

During the afternoon, a visit was paid by the delegates to the atomic pile 
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Scene at the first work-session of the 1950 Paris Congress, on October 1. At the 
head of the table are M. Ananoff (in dark suit) and Dr. Loeser of the Stuttgart 
G.f.W. Dr. Loesser took the chair at this session; on his left are: Herr Koelle and 
Dr. Brugel (also of Stuttgart), Herr Oesterwinter and Herr Jungklaass (of the 
Hamburg G.f.W.}, and our own Mr. Humphries. At the bottom right-hand 
corner of the picture, with back to camera, is Dr. Cap of Austria, and reading up 
the table (towards M. Ananoff) are: Ing. Nebel (Germany), Dr. Sanger and Frau 
Dr. Bredt (now resident in France), Ing. Schmiedl (Austria), Dr. Riickert (Austria), 
Senor Mur (Spain), Dr. Hansen (Denmark), and Prof. Tabanera (Argentine). 


at Chatillon. Known as “ZOE,” this pile is of the uranium oxide-heavy water 
type; scientists in charge of its working explained this to us, and altogether the 
excursion (made in a luxurious motor-coach provided by the G.A.F.) was a most 
interesting one. 

In the evening, a final short working session was held back in the Aero Club. 
Messages were sent to all delegates who had been unable to attend, parting good 
wishes were exchanged, and the final text of the resolution drafted that morning 
was approved. The latter was subsequently issued to the Press by M. Ananoff; 
an English translation follows :— 


RESOLUTIONS 


The delegates participating in the First International Astronautical Congress 
announce with great pleasure that the meetings of lst and 2nd October, 1950, held 
in private session at the French Aero Club, have resulted in a strengthening of the 
bonds of friendship and fraternity which give a definite promise of closer collabora- 
tion between the different national astronautical associations. 

The following decisions were taken by a unanimous vote:— 


1. The creation of an international organisation for the study and development of 
interplanetary flight. 
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2. Having regard to the short time available for discussion and the difficulty of 
inaugurating an organisation of such importance, it was decided that it would 
not be started until next year, during the Second International Astronautical 
Congress. 

3. This Congress will be held in London, in September, 1951. 

4. As from the present date, the delegates of each country represented will send to 
the organisers of the Second International Congress at London their suggestions 
and proposals concerning the foundation of an international organisation. 

5. The British Interplanetary Society agreed to collect, co-ordinate and distribute 
all the proposals which will be sent to them in this way. 

6. The delegates undertook to study in advance all the details and proposals which 
will be made to them, with the object of minimising as much as possible the work, 
and avoiding useless discussion, during the London Congress. 

7. It will not be until the International Astronautical Congress at London that the 
final decisions will be taken concerning the functioning of an “‘International 
Federation of Astronautical Societies.” Its inauguration will then be formally 
proclaimed. 

8. Until the creation of this international organisation, tt has been decided that a 
provisional body, an international Bureau, shall be set up, having for its chief 
a neutral member: Dr. Eugen Sanger, and for members of its Committee the 
chiefs of the delegations represented at the First International Astronautical 
Congress, of whom the names follow:— 


(SIGNED) Argentine sie .. Prof. Tabanera. 

Ausiria .. De Cap. 
Denmark ‘a és .. Dr. Hansen. 
France .. .. M. Ananoff. 
Germany és ~ .. Dr. Loeser. 

Herr Jungklaass. 
Great Britain .. és .. Mr. Cleaver. 
Spain .. .. Senor Mur. 
Sweden .. .. Ing. Hjertstrand. 


Paris, 2nd October, 1950. 


Conclusion 

It remains only for me to re-iterate the friendly and hopeful spirit in which 
all our discussions at Paris were conducted, and to express the hope that, in 
London next year, we shall recapture the same atmosphere. I do not believe 
that should be difficult to achieve; what will be more difficult will be for us to 
repeat the feat of M. Ananoff in organising such a splendid affair this year. 
The intended character of the London Congress, as you will have noticed, is 
rather different, with more emphasis on the technical side and rather less on the 
social and publicity aspects; nevertheless, I hope that all B.1.S. members will 
give the help they can to enable us to make London, 1951, a worthy successor 
to Paris, 1950. 
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LIST OF MEMBERS 
of 


The BRITISH INTERPLANETARY SOCIETY 


Membership numbers and classes are indicated against the names, which are 


arranged alphabetically in this list. 


A 


Assott, William John 

25, Trulock Road, Tottenham, N.17. 
Apams, Edgar Hubert, G.I.Mech.E. 

45, Knotts Green Road, Leyton, E.10. 
Appison, Robert Edward, A.M.I.Mech.E. 

69, Onslow Gardens, N.10. 
ADKkrIns, Bruce Maxwell 

15, Aldenham Road, Radlett, Herts. 
Arston, Alfred Colin 

8, James Street, Scarborough, Yorks. 
ALDERSMITH, Michael Frederick, F/O. 

Officers Mess, R.A.F. Base, Seletar, Singapore, Malaya. 
ALprRIcH, Frank Nathan ‘ 

Apartado 49, Habana, Cuba. 
Acar, Brian, LL.B. 

5, Ambleside Avenue, Toller Lane, Bradford. 
ALLEN, D. C. 

11, Sherwood Road, N.W.4. 
ALLEN, Dennis William 

1, Poltimore Road, Guildford. 
ALLEN, Kenneth John 

380, Oakleigh Road, Whetstone, N.20. 
ALLEN, Philip 

Flowerdown Lodge, Littleton, nr. Winchester, Hants. 
ALLEN, Richard Clive 

282, Warley Road, Smethwick, 41, Staffs. 
ALLEN Sidney, A.M.I.Mech.E. 


30, The Park Paling, Cheylesmore, Coventry, Warwicks. 


Attison, J. H. G. 

59, Elm Terrace, Tividale, nr. Dudley, Worcs. 
ALLSWoRTH- JONES, Philip 

21, Radford Bank, Stafford. 
ALLwoop, Maurice Frank 

19, Hamlet Road, Upper Norwood, S.E.19. 
Atwyn, Vivian Lorant 

45, Station Road, Edgware, Middx. 
AMBROSE, Noel 


237, Ossington Buildings, Marylebone High Street, W.1. 


Peter Norman 

4, The Circle, Cricklewood, N.W.2. 
AnanorrFr, Alexandre 

5, Av. Mozart, Paris XVI°, France. 
ANDERSON, Erling Buch 

Aabakkevej 27, Copenhagen, Denmark. 
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612. 


ANDREW, Earle James 

240, Churchill Avenue, Ottawa, Ontario, Canada. 
ANDREWS, Alan Frank 

6, Beaconsfield Derby Road, Fallowfield, Manchester, 14. 
ANSELL, Edmund George, B.Sc., F.C.S. 

12, Mentmore Close, Kenton, Middx. 
AppLeBY, Frank Ernest 

28a, Chester Way, Kennington, S.E.11. 
AppLEBY, Stephen Villiers 

Flat 2, 23, Conduit Street, W.1. 
APPLEYARD, Albert Henry 

77, Greenleafe Drive, Ilford, Essex. 
ARBOLES, Juan Z., B.Sc. 

Vallgorguina, 129, 2° Barcelona, Spain. 
ARMANDIAS, Louis S. 


Staverton Approach, Cheltenham Road East, Gloucester. 


ARMSTRONG, Rodney 

6, Crescent Road, Cheadle, Ches. 
ARNOLD, Stanley E., B.Sc. 

c/o No. 33, Warkton, nr. Kettering, Northants. 
ARTHUR, John David 

““Waysmeet,”’ Epsom Road, Ewell, Surrey. 
ASHFIELD, Sidney George Norman 

27, Woodland Road, Thornton Heath, Surrey. 
AsHToN, Dennis, Grad.R.Ae.S. 

4, Cardigan Court, Richmond Hill, Richmond. 
ASSENHEIM, Judah Geoffrey 

154, Hedge Lane, Palmers Green, N.13. 
AsTLey, William 

Top Flat, Firfield, The Heath, Weybridge. 
ATKEY, Frederick Sydney Clive 

69, Knightwood Crescent, New Malden, Surrey. 
Axton, Edward James, B.Sc. 

41, Wilmot Way, Banstead, Surrey. 
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BakeER, Paul William, A.F.R.Ae.S., A.M.N JInst.£. 
18, Reading Road, Farnborough, Hants. 
William Victor 
1, Weston Avenue, Aston Brook Street, Birmingham, 6. 
BALLANTYNE, Ernest Harold, B.Sc., Grad.J.E.E. 
“‘Ashton,’’ Dalkeith, Midlothian. 
BarForp, Neil William, A.F.R.Ae.S. 
30, Wolsey Road, Ashford, Middx. 
Barnes, H. G. H., B.Sc. (Eng.) 
66, Whitehouse Avenue, Boreham Wood, Herts. 
BarRnET, Peter Alan 
4, St. George’s House, Coptic Street, W.C.1. 
Barr, Frank Alfred 
27, Harrow Road, Leicester. 
Barrett, Gilbert Edward, A.F.R.Ae.S. 
Pinewood Lodge, Boundary Road, Farnborough, Hants. 
Barrett, William George 
13, Heversham Road, Bexley Heath, Kent. 
Barr-WELLs, Donald Reynell, Grad.I.E.E., Dipl.Far.Hse. 
48, Manchester Street, W.1. 
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1042. 


187. 


1036. 


321. 


BasHaMm, Samuel Jerome, Jnr. 
Box 295, Wickliffe, Kentucky, U.S.A. 
BATTERSBY, A. 
203, Stifford Long Lane, Grays, Essex. 
Baum, Richard Myer 
Stocks Lane Post Office, 1, Dee Banks, Boughton, Chester 
BAuMBERG, Joseph Wolf 
25, Kenneth Crescent, Willesden Green, N.W.2. 
BaxTER, Professor Alexander Duncan, B.Eng., M.Eng., 
A.F.R.Ae.S., A.M.I.Mech.E. 
The Vicarage, East Claydon, nr. Bletchley, Bucks. 
Beacu, Sydney Alfred, B.Sc. 
‘‘Hollydene,’* Caradoc Road, Aberystwyth. 
BEADLE, Alfred Ronald 
20, Pindock Mews, Warwick Avenue, Maida Vale, W.9. 
BEANEY, Derek Neville 
183, Chalkwell Road, Sittingbourne, Kent. 
BraucuamP, Geoffrey Thomas 
62, Hook Road Bungalows, Ampfield, nr. Romsey, Hants. 
BEDDALL, Stanley Ernest, A.F.R.Ae.S. 
21, Manor Drive, Aylesbury, Bucks. 
BEEBE, Murray C. 
4300, Via Nivel, Palos Verdes Estates, California, U.S.A. 
BEEBE, William, Sc.D., LL.D. 
33, West 67th Street, New York City, N.Y., U.S.A. 
Beecu, Alan Bernard 
48, Twyning Road, Stirchley, nr. Birmingham, 30. 
BEEHL, Charles Donald 
283, Twentywell Lane, Bradway, Sheffield. 
BEESLEY, Basil William 
80, Woodham Lane, New Haw, Weybridge, Surrey. 
BEEsToON, Bernard Harold 
1, Baronet Grove, Tottenham, N.17. 
Charles 
55a, St. John’s Wood High Street, N.W.8. 
BELL, Basil Edward 
BM/BASELL, W.C.1. 
BENNETT, A. J. R. 
139, Hirnley Crescent, Wolverhampton. 
BENNETT, David Hunter, A.M.I.Mech.E. 
c/o Burmah-Shell, Budge-Budge, 24 Parganas, West 
Bengal, India. 
BENNETT, Maxwell Bruce 
“The Grange,’’ Barambah Road, Nanango, Queensland, 
Australia. 
BENSTEAD, Leslie James, L.Inst.P.S. 
13, Achilles Road, N.W.6. 
BERESFORD, Wilfred Lawrence 
56, West Park Road, West Smethwick, Staffs. 
Betts, Anthony Charles George, B.Sc. (Eng.) 
114, Bowring Park Avenue, Broadgreen, Liverpool, 16, 
Lancs. 
Birp, Brian Cecil, B.Sc. 
‘‘Buena Vista,’’ Western Villas, Ambergate, Derbys. 
BIRTWHISTLE, John Henry 
“‘Chellow-Dene,”’ 2, Princess Drive, Skipton, Yorks. 
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1035. 


Clifford Henry 

37, Will Crooks Gardens, Eltham, S.E.9. 
BLeacu, Keith Stuart 

35, Hexham Road, S.E.27. 
BLYTHE, Robert Maurice 

23, Westover Gardens, Gateshead, 9, Co. Durham. 
Boppy, Peter 

20, New House Park, London Road, St. Albans, Herts. 
BopswortH, Richard James 

60, Romany Road, Kingsley, Northampton. 
Boivin, Alberic, B.A., M.Sc. (Physics) 

128, Eymard Avenue, Quebec, Prov. of Quebec, Canada. 
Botton, Arnold Hilton 

22, Arlington Street, Great Lever, Bolton, Lancs. 
Bonp, Herbert Maurice Charles 

10, Erw Wen, Rhiwbina, Cardiff. 
BoNnESTELL, Chesley 

1245, North Vine Street, Hollywood, California, U.S.A. 
Boor, Reginald Guy 

17, Albert Grove, Longsight, Manchester, 12, Lancs. 
Bootn, Peter Rowson, B.Sc., F.C.S. 

48la, Finchley Road, Hampstead, N.W.3. 
BootHMAN, Miss Norah, B.Sc., A.R.I.C., F.C.S. 

Luton and South Bedfordshire College, Park Square, 

Luton. 

Bory, George Henri 

55, Avenue George V, Paris, France. 
Bovu.tnots, Denis L’Estrange 

Watermans, Henley-on-Thames, Oxon. 
Bowen, Arthur Neil 

8], Clarendon Road, Thornaby-on-Tees, Yorks. 
Bowman, Barry Dennis 

48, Manor Drive, Wembley Park, Middx. 
Bowman, Douglas Alan 

P.O. Box 1231, Salinas, California, U.S.A. 
Bowman, Harold, A.M J.R.E. 

“‘Haredon,’’ Bois Avenue, Chesham Bois, Bucks. 
BRAITHWAITE, Richard Stanley William 

10, Wolseley Road, Crouch End, N.8. 
Braun, Professor Dr. Wernher von, Ord. Res. and Dev. Div. 

Sub O (Rkt.) 

Fort Bliss, Texas, U.S.A. 
BRAVINGTON, Fruin Bruce Charles, B.A. 

34, Upper Cheyne Row, S.W.3. 
BREMNER, Kenneth John 

26, Beaufort Gardens, Hendon Central, N.W.4. 
BREMNER, Robert James 

26, Beaufort Gardens, Hendon Central, N.W.4. 
BRERETON, Derek Henry 

125, Westborune Grove, Bayswater, W.2. 
BRETTINGHAM-MooreE, Edward Anthony 

Davan Hollow, Slade Oak Lane, Higher Denham, Bucks. 
BREWIN, Donald Ambrose 

169, Trent Road, Beeston, Nottingham. 
BRIDGFORTH, Porfessor Robert Moore, B.Sc., S.M. 

Dept. of Physic, Emory-Henry College, Emory, Virginia, 

U.S.A. 
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898. Briccs, James MEMBER 
3, The Brow, Widley, Portsmouth, Hants. | 
722. Brittany, P. Ian, B.Sc. FELLOW 
55, Wroxham Gardens, Potters Bar, Middx. 
873. Brooke, Wilfred Michael MEMBER 
31, Linton Grove, S.E.27. 
561. BROOKER, Frank MEMBER 
18, Clovelly Court, Upminster Road, Hornchurch, Essex. 
85. Brosan, G. S. FELLOW 
187, Willesden Lane, N.W.6. 
1100. BrouGu, Andrew MEMBER 
39, Blacklaw Road, Dunfermline, Fifeshire. 
690. BrouGutTon, Leslie William, A.M.I.Mech.E. FELLOW 
18, Grenville Road, Southcourt, Aylesbury, Bucks. 
1157. Brown, Albert Neville . MEMBER 
51, Granby Street, Princes Park, Liverpool, 8, Lancs. 
523. Brown, Arthur Stanley MEMBER 
139, Boleyn Road, Forest Gate, E.7. 
1189. Brown, David Clifford MEMBER 
49, Sydney Street, Flint, North Wales. 
1032. Brown, John MEMBER 
127, Osborne Street, Rochdale, Lancs, 
1121. Brown, John Thomas MEMBER 
47, Twybridge Way, Stonebridge Park, Willesden, N.W.10. 
924. Brown, Keith Lambton MEMBER 
7, Sandersons Yard, Loftus, Saltburn, Yorks. 
991. Brown, Norman Terence MEMBER 
13, N.I.S, Land Commissioners Office, Hanover, BAOR (5) 
1133. Brown, Robert Victor MEMBER 
14, Chapel Street, Colchester. 
1134. Browne, Maurice Anthony, B.A. MEMBER 
“Pinehurst,’’ Hillbrow, Liss, Hants. 
450. Browne, Michael A. MEMBER 
24a, Oxford Road, Manchester, 1, Lancs. 
986. BROWNING, Charles MEMBER 
34-41, 78 Street, Jackson Heights, N.Y., U.S.A. 
765. Bryce, John Hedworth MEMBER 
c/o 142, Mill Lane, St. Helens, Lancs. 
705. BucHANAN, Keith MEMBER 
Box 531, Amsterdam, Ohio, U.S.A. 
471. Buxovsky, Jan Joseph, A.F.R.Ae.S., D.C.A., M.I.E.T. FELLOW 
9, Clifton Hill, Brighton, 1, Sussex. 
1088. BULLERWELL, Angus Muncaster MEMBER 
69, Cuthershall Road, Blackhill, Co. Durham. 
745. BuLtrey, James Arthur, B.Sc., A.R.I.C., F.C.S. MEMBER 
11, Collingtree Road, S.E.13. 
775. Butmer, Henry Kenneth MEMBER 
84, Drayton Park, N.5. 
969. Bursipce, Anthony Richard Arthur MEMBER 
55, Thornaby Gardnes, Edmonton, N.18. 
853. Burce, Donald Richard MEMBER 
2, Gainsborough Buildings, Millbank Estate, S.W.1. 
1. Buragss, Eric, F.R.A.S. FELLOW 
4, Cordova Avenue, Denton, Manchester. 
946. Burry, John William MEMBER 
17, New Street, Shipston-on-Stour, Warwicks. 
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327. 
760. 
1135. 
1106. 


1102. 


747. 


BuRNABY, Thomas Patrick, B.A. 
6, Hedgerley Close, Cambridge. 
Burras, William John, B.Sc. 
2, “Glenburn,” Calverley Lane, Horsforth, nr. Leeds. 
Burton, James Rankin Reid 
12, Cresswell Street, Glasgow, W.2. 
ByRNE (Major) John Edward Gerald 
12, Overton Road, Brixton, S.W.9. 


Cc 

CADELL, John, M.A. (Oxon.) 

3, Prospect Place, Hampstead, N.W.3. 
Cairns, John Carr, M.A. 

“Invercairn,’’ Hart Road, Thundersley, Essex. 
CAMERON, Alastair G. W., B.Sc. 

617, Eastlake Avenue, Saskatoon, Sask., Canada. 
CAMERON, John Rodney Lyle 

87, Oakwood Court, W.14. 
CaNDLIN, Alfred Hugh Stanton, B.Sc., A.I.Mech.E. 

2, Camp View, Wimbledon, S.W.19. 


. Caplin, Hyman Harry 


104, London Road, Clacton-on-Sea, Essex. 
CaPLin, Stephen Dudley 

164, Sirdar Road, Wood Green, N.22. 
CAROLAN, Leonard Robert, A.R.Ae.S. 

18, Ashton Avenue, Earlwood, Sydney, N.S.W., Australia. 
CARTER, Carol Vivian 

8, Robinson Square, Splott, Cardiff, Glam. 
CARTER, Harry Charles 

Flat 4, 27, Warrington Crescent, W.9. 
CaRTER, Kenneth George 

4, Buller Road, Wood Green, N.22. 
CARTER, Leonard James, A.C.I.S. 

157, Friary Road, Peckham, S.E.15. 
CASHMORE, David John, B.Sc. 

61, Mundania Road, S.E.22. 
CASIRAGHI (Ing.) Giovanni P. 

Via Galata 33—5, Genoa, Italy. 
CAWEIN, Madison, B.S. (Phy.) 

30103 So Calhoun, Fort Wayne, Indiana, U.S.A. 
CHANDLER, Arthur Bertram (Master Mariner) 

29, Cambridge Road, Hounslow, Middx. 
CHANDLER, Peter James Graham 

2, Oswald Terrace, Sturton Street, Cambridge. 
CHAPMAN, George Kenneth 

23, Farnley Road, South Norwood, S.E.25. 
CHAPMAN, Gerald Paul Wallace 

“Briar Cottage,’’ Burstow, Horley, Surrey. 
CHARLES, Major Bernard Nathan, B.Sc. 

616, W.116th Street, New York, 27, N.Y., U.S.A. 
CHARMAN, Frederick William 

47, Somerset Avenue, Hook, Surbiton, Surrey. 
Cuart, Graham Reginald George 

Bramblehurst, Graylands, Horsham, Sussex. 
CHEAL, Joseph John 

Falkland Islands Dependencies Survey, c/o Postmaster, 

Stanley, Falkland Islands. 
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CHRISTENSEN, Dr. Hans Christian 

Forsvarets Forkningsinstitutt, Avd f Kjeml, Lillestrom, 

Norway. 

CHRISTOPHER, Peter Alfred Thomas 

15, Cove Road, Farnborough, Hants. 
CLaRK, Brian Lathan 

15, Hayton Grove, North Road, Gipsyville, Hull, Yorks. 
CLaRK, William Robin 

89, Parry.’s Lane, Stoke Bishop, Bristol, 9, Glos. 
CLARKE, Arthur Charles, B.Sc. 

88, Nightingale Road, N.22. 
CLARKE, Aubrey Vincent 

16, Wendover Way, Welling, Kent. 
CLARKE, Edward 

10, Brookfield Terrace, Foxdale, St. Johns, 1.0.M. 
CLARKE, Joseph Adam : 

i5, Campden Hill Gardens, Notting Hill Gate, W.8. 
CLARKE, Ronald Leslie 

196, Portland Crescent West, Stanmore, Middx. 
Cray, Charles Albert Thomas, F.R.Met.S. 

26, Chiswick Village, W.4. 
CLEATOR, Philip E. 

151, Wallasey Road, Wallasey, Cheshire. 
CLEAVER, Arthur Valentine, A.R.Ae.S. 

22, Lyndhurst Gardens, Belsize Park, N.W.3. 
CLEMENTS, Richard James 

36, Crescent Road, Shepperton, Middx. 
CuiFTon, Richard 

507, Forest Road, E.17. 
Coates, Edmund William, A.M.I.Mech.E., A.F.R.Ae.S. 

18 Helmsley Drive, West Park, Leeds; 6. 
Coss, Fit.-Lt. Henry James 

“The Tything,’”’ London Lane, Cuckfield, Sussex. 
Ernest John, Grad.J.E.E. 

22, Langlands Road, Glasgow, S.W.1. 
Cote, Frederick Stanley 

57, The Drive, Isleworth, Middx. 
CoLtins, John 

185, Bishopsford Road, Morden, Surrey. 
John Stuart, B.Sc., Grad. .Mech.E. 

38, Fanshawe Road, Hengrove, Bristol, 4, Glos. 
David Wright 

10, Westerfield Road, Ipswich, Suffolk. 
ConguEst, G. R. A., B.A. 

c/o Foreign Office, 12/17 Carlton House Terrace, S.W.1. 
CookE, Kenneth Steven 

160, The Glade, Shirley, Croydon, Surrey. 
CooBER, John Edmund 

42, Maycock Road, Coventry, Warwicks. 
Cooper, Derrick 

278, Princes Avenue, Palmers Green, N.13. 
Cooper, Ernest John 

41, Merton Hall Road, S.W.19. 
CooPER, James 

418, Old Kent Road, S.E.1. e 
CorDNER, Robert Bruce 

25, Westover Road, Davyhulme, nr. Manchester, Lancs. 
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933. 
1011. 
427. 
154. 
891. 
400. 
784. 
755. 
660. 


860. 
307. 
1087. 
288. 


1115. 


CORNTHWAITE, Leonard Thomas 
23, Fulshaw Avenue, Wilmslow, Cheshire. 
CorPER, Michael 


42, Grasmere Avenue, Preston Road, Wembley, Middx. 


Cory, Harry George 
“Oakdene,’”’ Little Weldon, Corby, Northants. 
CourTIER, George Walter 


2, Millway Avenue, Pomphlett, nr. Plymouth, Devon. 


Cox, Edward Henry 
117, Green Lane, Morden, Surrey. 


CRAWFORD, Alexander, B.Sc., Grad.I.Mech.E., GradJ.E.E.F. 


27, Albert Road, Gourock, Renfrewshire. 
Cross, Charles Arthur 


“Green Mount,’ Brockhurst Hill, Northwich, Cheshire. 


CROSTHWAITE, Aian Milnes 

4, Osborne Road, Stockport, Cheshire. 
Crowe, Thomas Albert 

14, Manor Way, Worcester Park, Surrey. 
Crowuurst, Leslie John 

60, Sedlescombe Road, S.W.6. 
Crump, Walter Lewis 

76, Skidmore Avenue, Wolverhampton, Staffs. 
Curtis, John Gordon 

63, Broom Avenue, Rotherham, Yorks. 


D 


Dasoo, Jal Erach, B.A., Grad.R.Ae.S. 
92, Ellison Road, S.W.16. 
Dakin, Eric Thomas 
24, Imperial Road, Wood Green, N.22. 
DANDRIDGE, Michael Percy, F.R.S.A., A.C.I.S. 
13, Pickhurst Rise, West Wickham, Kent. 
DanieEts, Douglas Vincent 
1, Junction Road, Bath, Somerset. 
Dann, A/Cdr. Charles L.; O.B.E., B.Sc. 
Church Farm, Westcott, Aylesbury, Bucks. 
Dann, John Syer 
The Old Rectory, Fradswell, Stafford. 


DaRBISHIRE, David Hamilton, M.A. (Phys.), F.R.Met.S. 


Haileybury College, Hertford. 
DAUWALTER, Chadwick S. 

173, Tacoma Road, Oak Ridge, Tenn., U.S.A. 
Davey, Anthony Reginald 


c/o Miss Dewe, Winton House, Hampstead Norris, New- 


bury, Berks. 
Davey, William George 
23, St. John Street, Ogmore Vale, Glam. 
Davin, Frederick William, A.F.R.Ae.S. 


34, Snowden Avenue, Caulfield, S.E.8, Victoria, Australia. 


Davies, Edward William 

9, The Mount, New Bedford Road, Luton, Beds. 
Davies, Frank Thomas, D.C.A., Grad.R.Ae.S. 

15, Caldecote Gardens, Bushey Heath, Herts. 
Davis, George Brian 

40, East Towers, Pinner, Middx. 
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721. 
771. 
1073. 
24. 
1105. 
686. 
539. 
1031. 
478. 
942. 


Davis, George Sumpter Delahaye Coleridge, A.M.I.Mech.E. 


c/o Shell Co. (Singapore) Ltd., Shell House, Singapore, 


Malaya. 
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CHANGES OF ADDRESS, ETC. 


Members are requested to inform the Secretary if there are any changes or 
alterations which should be made to the Society’s list of addresses and qualifications 
in order to keep the records up to date. This should be done by means of a 
postcard, as it is not sufficient to write from a new address without specifically 
drawing attention to the fact. 


The Branch Secretary should also be notified by those members who take part 
in the activities of the North-Western Branch. 
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LIST OF PUBLIC LIBRARIES AT WHICH THE SOCIETY’S 
PUBLICATIONS ARE MAINTAINED 


Birmingham Public Libraries, Reference Library, Birmingham, 1. 

Bodleian Library, Oxford. 

British Museum (Copyright Receipt Office), Bloomsbury, W.C.1. 

Camberwell Public Libraries, Dulwich Library, Lordship Lane, London, S.E.22. 

Cleveland Public Library, 325, Superior Avenue, Cleveland, Ohio, U.S.A. 

Detroit Public Library (Technology Dept.), 96, Putnam Avenue, Detroit, 2, 
Michigan, U.S.A. 

Imperial Institute, Imperial Institute Road, South Kensington, London, S.W.7. 

Library of Congress, Serial Record Division, Acquisitions Dept., Washington, 25, 
D.C., U.S.A. 

Linda Hall Library, Science and Technology, 5109, Cherry Street, Kansas City, 4, 
Missouri, U.S.A. 

Liverpool Public Libraries, William Brown Street, Liverpool, Lancs. 

Luton Public Libraries, Central Library, George Street, Luton, Beds. 

Manchester Public Libraries, Reference Library, Central Library, Manchester, 2, 
Lancs. 

National Library of Scotland, St. Andrews, Fife, Scotland. 

National Library of Wales, Aberystwyth, Carm. 

New York Public Library, Fifth Avenue and 42nd Street, New York City, 18, N.Y., 
U.S.A. 

Patent Office Library, 25, Southampton Buildings, London, W.C.2. 

Science Museum Library, Exhibition Road, South Kensington, London, S.W.7. 

Smithsonian Institution, Washington, 25, D.C., U.S.A. 

Tottenham Public Libraries, Central Library, High Road, London, N.17. 

Trinity College, Library, Dublin, Eire. 

Westminster Public Libraries, Central Reference Library, St. Martins Street, 
London, W.C.2. - 


Donations 

Donations totalling {61 ls. 6d. were received from members during the year 
and are now gratefully acknowledged. 

A list of the donors of amounts of 5s. and over is printed below. 


Beadle, R. Falkner, H. E. Murray, F. G. 
Bleach, K. S. Fielden, H. E. Page, E. B. 
Bolton, A. H. Fitzsimmons, R. A. Pinfold, R. F. N. 
Bonestell, C. Hall, D. Powers, W. T. 
Burnaby, T. P. Harris, B. Reca, J. F. 
Caplin, S. D. Hewitt, A. Renacre, B. J. 
Clack, J. Howell, O. B. Stephenson, F. B. 
Clarke, A. V. Hunt, C. Strong, J. G. 
Cleaver, A. V. Jackson, F. T. Trenchard, P. 
Collins, J. Marler, G. L. Wilkinson, R. S. 
Daniells, D. V. Mulcahy, J. Woodruff, A. I. 


Dobson, W. 
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Memorandum of Assoriation 


The British Interplanetary 


Society Limited 


1. The Name of the Company (hereinafter called the Society) is “THE 
BRITISH INTERPLANETARY SOCIETY, LIMITED.” 


2. The Registered Office of the Society will be situate in England. 
3. The Objects for which the Society is established are:— 


(a) 


(0) 


(c) 


(h) 


To succeed and take over such of the property, rights, and obliga- 
tions of the existing BriTISH INTERPLANETARY SOCIETY and the 
COMBINED BRITISH ASTRONAUTICAL SOCIETIES as may lawfully 
be acquired and taken over by the Society. 


To investigate all branches of scientific study for the purpose of 
establishing and maintaining communication between locations 
on the Earth and positions not on the Earth, and to construct 
mechanical, electrical, or other devices necessary to facilitate 
such communication. 


To promote, develop, and co-ordinate research in connection 
with all means of transportation and communication, and to 
encourage the formation of groups of persons to investigate 
special problems in any branch of Science conducive to this end. 


To encourage the Science of Astronomy and the investigation 
of stellar regions, and to conduct experiments to increase knowledge 
of planetary conditions. 


To encourage the dissemination of knowledge on scientific matters 
and to stimulate public interest in interplanetary travel. 


To hold Meetings of the Society for reading papers on Science, 
Transport, and Communication, and the discussion of all subjects 
relating thereto. 


To hold and promote exhibitions of instruments, apparatus, 
models and other appliances, and drawings, designs, and photo- 
graphs thereof connected with Science, Transport, and Communica- 
tion, and the application thereof or upon subjects relating thereto. 


To print or cause to be printed, publish, sell, lend, or distribute 
the Proceedings and Reports of the Society, or any papers, com- 
munications, works, or treatises on Science, Transport, and 
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(3) 


(?) 


(m 


~ 


(n) 


(0) 


(q) 


Communication, or any application thereof, or subjects connected 
therewith, in English or any foreign tongue, or any abstracts and 
translations thereof, or extracts therefrom. 

To borrow or raise money, as the Society may see fit, and to draw, _ 
make, accept, endorse, discount, execute, and issue promissory 
notes, bills of exchange, bills of lading, and other negotiable or 
transferable instruments. 

To make grants of money, books, medals, apparatus, or otherwise, 
for the purpose of promoting invention and research in Science, 
Transport, and Communication, or the application thereof, or 
other subjects related thereto. 

To affiliate with itself British, Colonial, and Foreign societies 
interested in Science, Transport, and Communication, or other 
subjects related thereto. 

To purchase, take on lease, or otherwise acquire, and also to let, 
lease, or dispose of, any premises or other property for the purposes 
of the Society. 

To invest or deal with the moneys of the Society riot immediately 
required in such manner as may be from time to time determined. 


Subject to the rules of law affecting champerty and maintenance, 
to raise and administer funds for the purpose of protecting and 
indemnifying Members of the Society from and against any 
unfounded claims, and for the purpose of affording its Members 
legal advice and assistance in connection with their researches and 
experiments. 

Te consider, originate, and support, improvements in the law 
which may seem directly or indirectly conducive to the attainment 
of any of the Society’s objects, and to resist and oppose any 
alterations therein which may seem to the Society, directly or 
indirectly, adverse to the interests of the Society, or to Members 
or any section thereof. 

To enter into any arrangements with any Government or authori- 
ties (supreme, municipal, local, or otherwise), or any companies, 
firms, or persons that may seem conducive to the attainment of 
the Society’s objects or any of them, and to obtain from such 
Government, authority, company, firm, or person any charters, 
contracts, decrees, rights, licences, privileges, and concessions 
which the Society may think desirable, and to carry out, exercise, 
and comply with any such charters, contracts, decrees, rights, 
licences, privileges, and concessions. 

To erect, construct, lay down, enlarge, alter, maintain, pull down, 
remove, replace, or clear sites for any roads, bridges, reservoirs, 
stores, buildings, offices, works, fixed plant, machinery, or other 
real or personal property, necessary or convenient for the attain- 
ment of the objects herein set forth; and to contribute to, subsidise, 
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or join with any person, firm, or company in doing any of the things 
aforesaid, and to work, manage, and control the same or join 
with others in so doing. 


(r) To improve, manage, cultivate, develop, exchange, let on lease, 
or otherwise mortgage, charge, sell, dispose of, turn to account, 
grant rights and privileges in respect of, or otherwise deal with any 
part of the property or rights of the Society. 


(s) To support or subscribe to any charitable or public object, and any 
institution, society, or club which may be for the benefit of the 
Society. 

(t) To procure the Society to be registered or recognised in any 
Dominion or Dependency, Colony, or any Foreign Country or 
Place. 


(wu) To apply for, register, purchase, or by other means acquire and 
protect, prolong, and renew, whether in the United Kingdom or 
elsewhere, any patents, patent rights, brevets d’invention, licences, 
trade marks, designs, protections, and concessions which may 
appear likely to be advantageous or useful to the Society, and 
to use and turn to account and to manufacture under or grant 
licences or privileges in respect of the same, and to expend money 
in experimenting upon and testing, and in improving or seeking 
tc improve any patents, inventions, or rights which the Society 
may acquire or propose to acquire. 


(v) To subscribe for, take, purchase, or otherwise acquire and hold 
shares or other interests in or securities of any other company, 
society, or association having objects altogether or in part similar 
to those of this Society, or carrying on any business capable of 
being carried on so as directly or indirectly to benefit this Society. 


(w) To promote any other society, association, or, company for the 
purpose of acquiring the whole or any part of the business and 
property of the Society or of undertaking any of its liabilities, or 
of undertaking any operations which may appear likely to assist 
or benefit this Society, or to enhance the value of any property 
of this Society, and to place or guarantee the placing of, under- 
write, subscribe for, or otherwise acquire all or any part of the 
shares or securities of any such society, association, or company 
as aforesaid. 


It is hereby expressly declared that each Sub-Clause of this Clause shall be 
construed independently of the other Sub-Clauses, and that none of the objects 
mentioned in any Sub-Clause shall be deemed to be subsidiary to the objects 
mentioned in any other Sub-Clause. 


4. The income and property of the Society, whensoever derived, shall be 
applied solely to the promotion of the objects of the Society as set forth in this 


368 THE BRITISH INTERPLANETARY SOCIETY 


Memorandum of Association, and no portion thereof shall be paid or trans- 
ferred, directly or indirectly, by way of Dividend, Bonus, or otherwise how- 
soever, by way of profit to the Members of the Society: Provided that nothing 
herein shall prevent the payment in good faith of— 


(a) A reasonable and proper remuneration to any officer, servant, or 
Member of the Society in return for any services actually rendered 
to the Society ; 


(o) Interest at a rate not exceeding Five per centum per annum on 
money lent to the Society; 


(c) A reasonable and proper rent for premises demised or let by any 
Member to the Society; 

(d) Out of pocket expenses incurred by Members on behalf of the 
Society. 

5. The Liability of Members is Limited. 

6. Every Member of the Society undertakes to contribute to the assets 
of the Society in the event of its being wound up while he is a Member, or 
within one year afterwards, for payment of the debts and liabilities of the Society 
contracted before he ceases to be a Member, and the costs, charges, and expenses 
of winding up, and for the adjustment of the rights of the Contributories among 
themselves, such as may be required not exceeding One Guinea. 


Articles of Association 


OF 


The British Interplanetary 
Society Limited 


Preliminary 


1. In these Regulations ‘““The Act” means ‘““‘The Companies Act, 1929.” 
When any provision of the Act is referred to, the reference is to such provision 
as modified by any statute for the time being in force. 


Members 


2. The Subscribers to the Memorandum of Association and such other 
persons as the Council shall admit to Membership, shall be Members of the 


Society. 
3. The number of Members with which the Society proposes to be registered 


— 

: 
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is* Eight Hundred, but the Council may from time to time register an increase 
in the number of Members. 


4. Every Member shall be entitled without payment to one Certificate of 
Membership under the Seal of the Society, which shall be delivered to each 
Member within two months of his election to Membership. 


5. The Society shall consist of the under-mentioned Members:— 

(a) Honorary FELLows. Election to Honorary Fellowship shall 
be an honour bestowable by a three quarters majority of the 
Council. 

A Member must be proposed for Honorary Fellowship by at least 
two other Members. 

(6) Fettows. This shall be open to those Members of the Society 
who are qualified to assist in research. Members assisting in 
research or experiments, controlled, supervised, or conducted 
under the auspices or on behalf of the Society, or sitting on com- 
mittees governing these matters, must be Fellows. Fellows shall 
be elected by a majority of the Council, on the application of the 
Member. Fellows shall pay an annual subscription of Two 
Guineas. 

(c) ORDINARY MEMBERS, who shall pay an annual subscription of 
One Pound. 


(d) AssoctaTEs, who shall pay an annual subscription of Ten Shillings.t 
6. All new Members shall pay an entrance fee of Five Shillings. 


7. Subscriptions shall be payable annually, on the first day of January 
in each year. 

8. Any Member being more than six months in arrear with subscription’ 
shall be deemed as having resigned, without prejudice to any claim by the 
Society for any amounts due. The Council shall have power at their discretion 
to reinstate any Member on such terms as they may deem fit. 


9. Membership shall be open to any person elected by the Council, and 
shall entitle the Holder to be present at, and, except in the case of Associates, 
to vote at all General Meetings and to receive all publications of the Society. 


10. At any time after election to the Society, a Member may, subject to 
the approval of the Council, commute all future annual subscriptions by a 
payment of a sum unanimously approved by the Council, which shall entitle 
such Member to all privileges and rights of Membership for the remainder of 
his life, unless he resigns or his oo of membership be rescinded under the 
provisions of Article 12. 

* This will be amended to read “‘an indefinite number of Members” on the approval of 
the Resolution at the Annual General Meeting on 8th December, 1950. 

t Elections to Associate Membership were discontinued in 1947 and the grade is now in 


abeyance. 
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1l. The rights and privileges of Membership shall be personal to the 
Member, and not transferable or transmissible by his own act or by operation 
of law. 


12. If any Member shall refuse or wilfully neglect to comply with the pro- 
visions of the Memorandum or Articles of Association, or Bye-laws laid down by 
the Council from time to time, or shall be guilty of any conduct likely to be in- 
jurious to the Society as the case may be, the right of Membership may be 
rescinded at any time by the unanimous vote of the Council, who shall call on 
such member to attend before them or to submit a statement or explanation to 
the satisfaction of the Council. The Secretary shall, at the direction of the 
Council, give seven clear days’ notice in writing to the Member at his registered 
address requiring him to attend before the Council or submit such statement 
referred to above. Any Member may plead before the Council, either on his own 
behalf or on behalf of any other Member. The decision of the Council is fina]. 


13. The Society shall be managed by a Council of twelve members, or by 
such other number as the Society in Annual General Meeting may, by ordinary 
resolution, determine. Not less than three-quarters of the Council shall be 
Fellows. 


14. The first Council shall be appointed within one month of the date of 
the incorporation by the Eleven Subscribers to the Memorandum of Association, 
and shall hold office until the first General Meeting of the Society. 


15. (a) At each subsequent Annual General Meeting following, one-third 
of the Council for the time being, or, if their number is not a 
multiple of three, then the number nearest one-third, shall retire 
from office. 

(b) The Members of the Council to retire in every year shall be those 
who have been longest in office since their last election, but as 
between persons who were elected on the same day, those to retire 
shall (unless they otherwise agree among themselves), be deter- 
mined by lot. 

(c) The Society at the meeting at which a Member of the Council 
retires in the manner aforesaid may fill the vacated office by 
electing a person thereto, and in default the retiring Member of 
the Council shall, if offering himself for re-election, be deemed to 
have been re-elected, unless at such meeting it is expressly resolved 
not to fill such vacated office or unless a resolution for the re- 
election of such person shall have been put to the meeting and lost. 


16. No person other than a Member of the Council retiring at the meeting 
shall be eligible for election to the Council unless, not less than six weeks before 
the date appointed for the meeting, there shall have been left at the registered 
office of the Society a notice of nomination in writing signed by a Member 
qualified to attend and vote at the meeting for which such notice is given, and. 
also notice in writing signed by the person nominated of his willingness to be 
elected. 
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17. All acts done by any Meeting of the Council shall, notwithstanding 
that it be afterwards discovered that there was some defect in the appointment 
of any person, be valid as if every such person was duly appointed and qualified 
to act. 

18. The Council shall have power at any time, and from time to time, to 
appoint any person to the Council to fill a casual vacancy, but such person shall 
hold office only until the next following Annual General Meeting, and shall not 
be taken into account in determining the Members of the Council who are to 
retire by rotation at such meeting. 

19. The Council may from time to time appoint from among their number 
and from Members of the Society such Committees and Officers as they deem 
necessary or expedient, and may depute or refer to them such powers and 
duties of the Council as the Council may determine. 

20. The method of election to the Council shall be prescribed by Bye-law, 
and shall be by postal ballot, or personally, or by proxy, or by any combination 
of these methods. 

21. A retiring officer of the Council may offer himself for re-election. 


22. The Council shall have power from time to time to make, alter and 
repeal such Bye-laws as they deem necessary or expedient or convenient for 
the proper conduct and management of the Society. The Council shall adopt 
such means as they deem sufficient to bring to the notice of Members of the 
Society all such Bye-laws, amendments and repeals; and all such Bye-laws so 
long as they shall be in force shall be binding upon the Members of the Society. 
Provided that no Bye-law shall be inconsistent with anything contained in the 
Memorandum or Articles of Association, and that any Bye-law may be set 
aside by a Special Resolution of the Society in General Meeting. 


23. The Council may, with the prior consent of a General Meeting, raise 
or borrow money for the purpose of doing anything which may be conducive 
to the attainment of the Society’s objects, and may secure the repayment of 
any sums aforesaid by mortgage or charge upon the whole or any part of the 
property or assets of the Society, present and future. 


24. If any of the Council or other person become personally liable for the 
payment of any sum primarily due from the Society, the Council may, subject 
to the provisions of Section 152* of the Act, indemnify such person becoming 
liable as aforesaid from any loss in respect of such liability. 


ae These articles were cancelled by Special Resolution of the Society 
dated 17th December, 1948. | 


Branches 
30. Any seven Members in one place may, subject to the sanction of the 


* Now Section 205 of the Companies Act, 1948. 
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Council, form a Branch, and elect a Branch Chairman to act within the limits 
imposed by the Council. 


Meetings 

31. An Annual General Meeting shall be held once in every calendar year, 
at such time (not being more than fifteen months after the holding of the last 
preceding Annual General Meeting) and place as may be prescribed by the 
Council, to receive the reports of the Council and Auditors, and for the election 
of Auditors and Officers of the Council in place of those retiring. In default 
of a General Meeting being so held a General Meeting shall be held in the month 
next following, and may be convened by any two Members, in the same manner 
as nearly as possible as that in which the Meetings are to be convened by the 
Council. 


32. The Council may, whenever they think fit, convene an Extraordinary 
General Meeting, and Extraordinary General Meetings shall also be convened 
on such requisitions, or in default by such requisitions as provided by Section 
114* of the Act. 


33. Notice of General Meetings shall be given to all Members in Great 
Britain (subject to the provisions of Section 117 (2) ofthe Act, relating to special 
resolutions) at least twenty-one clear days before the Meeting, and shall specify 
the date, hour, and place, and the general nature of the business to be transacted. 


34. The Chairman may, with the consent of any Meeting at which a quorum 
is present (and shall if so directed by the Meeting), adjourn the Meeting from 
time to time and/or place to place, but no business shall be transacted at any 
adjourned Meeting other than the business left unfinished at the Meeting from 
which the adjournment took place. When a Meeting is adjourned for ten 
days or more, notice of the adjourned Meeting shall be given as in the case of 
an original Meeting. Save as aforesaid, it shall not be necessary to give any 
notice of an adjournment or of the business to be transacted at an adjourned 
Meeting. 

35. A notice may be served by the Society upon any Member either 
personally or by sending it through the post, addressed to such Member at his 
registered address. 


36. No Member shall be entitled to have a notice served on him at any 
address not within the United Kingdom. 


37. Any notice if sent by post shall be deemed to have been served at the 
expiration of twenty-four hours after the same shall have been properly 
addressed, stamped, and put into a post office or post box subject to the control 
of the Postmaster-General. 


38. The accidental omission to give notice of a Meeting to, or the non- 
receipt of a notice by, any Member shall not invalidate the proceedings of the 
Meeting. 

* Now Section 132 of the Companies Act, 1948. 
t Now Section 141 of the Companies Act, 1948. 
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39. Subject to these Articles, the Meeting may elect its own Chairman. 


40. No business shall be transacted unless a quorum is present. The 
number of Members required to be a quorum is as under:— 
(a) Quorum for Extraordinary and Annual General Meetings is five. 
(b) Quorum for a Council Meeting is three. 
(c) Quorum for a Committee Meeting is three. 


41. Ifa quorum is not present within half an hour of the time appointed 
for the commencement of the Meeting, the Meeting is dissolved. 


42. Each Member shall be at liberty to introduce visitors at General 
Meetings, subject to the permission of the Chairman of the Meeting. 


43. * Any Member may vote for or against a motion by proxy, and a signed 
statement on his behalf shall be produced by any other Member whu shall vote 
on behalf of such Member. The instrument of proxy shall be in writing in the 
common form or such other form as may be approved by the Council. Proxies 
shall not be counted for the purpose of forming a quorum. 


Voting 

44. Every Member, with the exception of Associates, shall have one vote, 
whether on a show of hands or by poll. In the case of an equality of votes, the 
Chairman shall have a second or casting vote. 


45. Any two Members personally present, excluding Associates, may 
join to demand a poll, such poll to be taken as decided by the Chairman of the 
Meeting. 

46. Ona poll votes may be given, either personally or by proxy. A proxy 
must be a Member of the Society. 


47. The instrument appointing a proxy shall be deemed to confer authority 
to demand or join in demanding a poll. 


48. The proceedings at General Meetings, in so far as they are not incon- 
sistent with these Articles, shall lie in the hands of the Chairman. 


49. The instrument appointing a proxy must be deposited at the Registered . 
Office of the Society not less than forty-eight hours before the time of holding 
the Meeting-or adjourned Meeting at which the person named in the instrument 
proposes to vote, and in default the instrument of proxy shall not be treated 
as valid. 


Minutes 
50. The Council shall cause Minutes to be made in books provided for the 
purpose— 
(a) Of all appointments of officers; 
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(b) Of the names of persons present at each Meeting; 
(c) Of all resolutions and proceedings at all Meetings of the Society. 
And every person present at any Meeting shall sign his name in a book kept 
for that purpose. 
Accounts and Audit 
51. The Council shall cause proper books of accounts to be kept with 
respect to:— 
(a) All sums of money received and expended by the Society, and the 
matters in respect of which such receipt and expenditure takes 


place. 

(b) All assets and liabilities of the Society. 

(c) The books and accounts shall be kept at the Registered Office 
of the Society, or such other place as the Council may decide. 

(ad) The Council shall lay before the Members in Annual General 
Meeting an Income and Expenditure Account, and Annual 


Balance Sheet. 


52. Auditors shall be appointed by the Society in General Meeting, and 
their duties shall be regulated in accordance with Sections 132, 133, and 134* 
of the Act. 


Seal 

53. The Seal of the Society shall not be affixed to any instrument except 
by authority of a resolution of the Council, and in the presence of the Secretary 
and one other Member of the Council, who shall sign every instrument to which 
the Seal is affixed in their presence. 


Winding Up 
54. In the event of the Society being wound up, any assets in its possession 
shall be distributed equally among the Members. 


* Now Sections 159, 160, 161 and 162 of the Companies Act, 1948. 


No. 402,498 
Certificate of Pncorporation 
XJ Hereby Certify that THE BRITISH INTER- 
PLANETARY SOCIETY LIMITED is this day Incorporated 
under The Companies Act, 1929, and that the "Company is 
Limited. 


Given under my hand at London this Thirty-first day 
of December, One Thousand Nine Hundred and Forty-five. 


P. MARTIN, Registrar of Companies. 
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Bye Laws 


OF 


The British Interplanetary 
Society Limited 


Preliminary 

1. These Bye-Laws shall operate on and from the Ist day of January, 
1951, except insofar as they may subsequently be amended, cancelled, or added 
to by Resolution of the Council, in which case they shall operate from the date 
when notice is given to Members. 


2. The financial year of the Society shall commence on and from the first 
day of October in each year. 


3. The forms set forth in the Schedule to these Bye-Laws shall be used 
in the cases to which they are applicable, with such alterations, if any, as the 
Council may from time to time determine; and all notes and directions thereon 
shall be deemed part of the forms and observed accordingly. 


Membership 

4. Every application for admission to Membership shall be made on a 
form supplied by the Society in the Form “‘A’”’ set out in the schedule hereto, 
and every applicant shall satisfy the Council in such manner as the Council 
shall require that he has fulfilled the conditions specified, and shall produce 
such evidence of his fitness to be admitted or elected as the Council shall deem 
necessary. 

5. The Council, in their absolute discretion, by resolution passed at a 
duly convened meeting, may refuse to admit or elect any person to any class 
of Membership, and it shall not be necessary for the Council to give any reasons 
for their refusal. 


6. No applicant shall be eligible for admission as a Fellow unless he 
possesses at least one of the following qualifications :— 
(a) A degree from a recognised University in Science, Mathematics, 
Engineering, or Medicine. 
(b) Corporate Membership or Graduateship of a Technical Institution 
recognised by the Council for this purpose. 
The following Institutions are recognised by the Council for this 
purpose :— 
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Institute of Physics. 

Institution of Civil Engineers; 
Institution of Electrical Engineers; 
Institution of Mechanical Engineers; 
Royal Aeronautical Society ; 

Royal Institute of Chemistry 


Consideration will be given to other Institutions of a generally 
comparable status. 

(c) Higher National Certificate, or an equivalent. 

(2) An examination qualification equivalent to National Certificate 
or Intermediate B.Sc., plus five years’ relevant scientific or indus- 
trial experience. 

(e) A large body of relevant scientific or industrial experience. 

(f) Submission of a thesis on a relevant subject, which satisfies the 
Council as to the eligibility of the applicant. 

(g) Considerable contributions to the development of astronautics. 

The decision of the Council as to the eligibility of any applicant in regard to 
the relevance of his industrial or scientific experience or examination quali- 
fications shall be final. 

7. Every person shall, upon applying for admission, sign an undertaking 
that he will, if admitted, and for so long as he is a Member, observe all the 
provisions of the Society’s Memorandum and Articles of Association and 
Bye-Laws for the time being in force. 


8. Every Member shall be entitled to a Certificate of Membership (or 
Fellowship) in the form ““B” set out in the Schedule hereto, signed by the 
Chairman and Secretary of the Society, and given under the seal of the 
Society, but such Certificate shall remain the property of the Society. 


9. No Member whose subscription remains unpaid after 3lst March in 
any year shall be entitled to receive copies of publications or notices of meetings, 
or be entitled to attend and vote at any meeting of the Society. 


Subscriptions 

10. Annual subscriptions are payable on the Ist day of January in each 
year, but persons making application to join after 30th June in any year may 
pay one half-years’ annual subscription, unless they wish to receive copies of 
all the publications issued in that year, in which case a full years’ subscription 
shall be payable. 


11. In accordance with the provisions of Article 10, annual subscriptions 
may be compounded at the following scale: 


Age limits Membership Fellowship 
20-25 f, f, 
26-30 23 32 
31-35 21 30 
36-40 18 26 
41-50 16 22 


14 18 


— 
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12. The Council may from time to time and on such grounds considered 
in their opinion to be adequate, make such provision as they deem expedient 
for the sale or free distribution of the Society’s publications to non-members, 
and for the fixing of prices and subscription rates therefor. 


Resignations and Readmissions 


13. In the event of the resignation, lapse arising from non-payment of 
subscription, rescission of Membership under the provisions of Article 12, or 
cessation of Membership arising from any other cause, the Certificate of Mem- 
bership (or Fellowship) shall be delivered up to the Society. Any Member 
whose Membership ceases in the manner specified herein shall not be entitled 
to the return of any monies paid by him by way of subscription, entrance fee, 
or voluntary contribution. 


14. A Member may resign at any time by sending his written notice of 
resignation to the Council, and on its acceptance by the Council, he shall cease 
to be a Member, but the Council may, at any future time, readmit him to 
Membership, or they may refuse to readmit such Member without assigning 
any reason for such refusal. 


15. Subject to Bye-Law 16, a readmission fee of 5/- shall be payable where 
application is made to reapply for Membership after the expiration of six 
months from the date when the last annual subscription paid by such applicant 
expired. 

16. Any such applicant for re-admission may elect to pay the annual 
subscriptions corresponding to the grade in which he is seeking re-election 
for the years from the date when his last annual subscription expired to the year 
of re-admission, in which case he shall be entitled to receive copies of such of the 
publications issued in the intervening years which may still be available, and 
no readmission fee of 5/- shall be payable. 


Honorary Fellows 


17. Honorary Fellows shall be entitled to all the privileges of Membership, 
including the right to vote at general meetings of the Society and to be elected 
and serve on the Council. 


18. The number of Honorary Fellows shall be restricted to ten. 


Election to the Council—Postal Ballot 


19. Where the number of candidates nominated exceeds the number of 
vacancies required to be filled, election to the Council shall be conducted by 
voting papers as herein provided. 


20. The Secretary shall, not less than three weeks before the date of the 
Annual General Meeting, send a voting paper to each Member. 


| 


378 THE BRITISH INTERPLANETARY SOCIETY 


21. The voting papers shall be delivered or returned by post to the Secre- 
tary at the Registered Office of the Society at least two clear days before the 
day fixed for the Annual General Meeting, and no account shall be taken of any 
papers received later. 


22. No election shall be in any way invalidated by virtue only of the fact 
that any member shall have been unable to vote on account of the date on 
which his voting paper was received by him. 


23.. The Chairman shall, from among the Members of the Society other 
than the Candidates, appoint two scrutineers, and the Secretary shall deliver 
the voting papers unopened to the Scrutineers, by whom alone they shall be 
opened and examined. 


24. (1) The Scrutineers shall place a report before the Chairman at the 
Annual General Meeting stating :— 
(a) The total number of voting papers received. 
(o) The total number rejected and the general grounds for rejection. 
(c) The total number of votes in favour of each candidate and the 
names of those duly elected. 


(2) The report of the Scrutineers shall be conclusive. Provided that in 
the event of an equality of votes, the meeting shall be given a casting vote by 
show of hands to complete the election. 


Chairman 

25. The first business to be decided by the Council at its first meeting 
following the Annual General Meeting shall be the election from among its 
number of a Chairman of the Society for the ensuing year. This election shall be 
by postal ballot, and the Secretary shall request nominations from each member 
of the new Council not less than one week before the date fixed for the aforesaid 
meeting. The person receiving most nominations in this way shall be elected, 
provided he is willing to serve, or if he is not, the one who is willing to serve 
with the greatest number of nominations shall be elected. 


26. The Chairman so elected shall take the Chair at all meetings of the 
Society, its Council and Committees, at which he is present, except those for 
which the Bye-Laws in force direct otherwise. 


27. The Council may appoint a Vice-Chairman to act in the absence of the 
Chairman. In the absence of the Chairman, Vice-Chairman, or other person 
required by these Bye-Laws to take the Chair at meetings, the meeting may 
proceed to elect its own Chairman. 


28. The term of office of the Chairman (and any Vice-Chairman) of the 
Council shall be for one year, but he shall be eligible for re-election if still a 
Member of the Council in the succeeding year, provided that he shall not serve 
in this office for more than three consecutive years. 
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Committees 


29. The Chairman of the Society shall be an ex-officio Member of all 
Committees. 


30. The Council shall have power to fill any casual vacancies on Com- 
mittees, and to suspend or remove any Member thereof. 


31. All Committees shall perform such duties as may be vested in or 
assigned to them by the Council from time to time, and all matters dealt with 
shall be reported to the Council, with whom final authority in all matters shall 
remain. 


32. . The Council, at their first meeting after the Annual General Meeting, 
shall proceed to the appointment of the following Standing Committees:— 


(a) Finance and General Purposes. To deal with all matters relating 
to the accounts and financial affairs of the Society, the sanctioning 
of items of expenditure and the drawing and signing of cheques 
therefor, receipt of monies by way of entrance fees, subscriptions, 
etc., the investment of the funds of the Society, and any other 
duties delegated to it by the Council for the conduct of the general 
business of the Society. 


(b) Library Committee. To deal with the establishment and main- 
tenance of the Society’s library. 


(c) Publications Committee. To deal with all matters relating to the 
Journal, Annual Report and List of Members, Book List, Brochures 
and any other publications authorised by the Council. 


(d) Technical Advisory Committee. To deal with all matters of a 
technical nature affecting the fulfilment of the Society’s objects. 
The Technical Director, or his deputy, shall take the chair at any 
meeting of this Committee. 


Branches 


33. Subject to the provisions of Article 30, where, in the opinion of the 
Council, the Members residing in one area are of sufficient number to warrant 
the formation of a Branch, the Council may take such steps as they consider 
necessary to form a Branch in that area. 


34. On formation, and at all times during their existence, Branches shall 
conduct their affairs in such manner as laid down by the Council, and in 
particular, keep proper accounts of income and expenditure and submit reports 
of Branch activities to the Council at such frequency as the Council may decide. 


35. The Council shall have power to dissolve a Branch for any of the 
following reasons :— 


(a) Non-compliance with the requirements laid down by the Council. 
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(b) If the number of the Branch membership or the effective support 
given to Branch activities is, in the opinion of the Council, inade- 
quate to justify its continued existence. 

(c) Where for any other reason the Council deems it in the interests 
of the Society that the Branch shall be dissolved. 


36. All expenses of each Branch shall be borne by the members of that 
Branch, but the Council may make grants from the general funds of the Society 
towards the expenses or cost of formation of Branches, of such amounts as are 
in their opinion reasonable, having regard to the activities and membership 
of the Branch and the effect on the attainment of the Society’s objects. 


Representatives 

37. The Council may, from time to time, appoint representatives from 
among the Members of the Society for any district within Great Britain, or 
for any part of the British Commonwealth or Colonies, or Foreign countries, 
with such powers and duties and for such period as the Council may determine. 


38. The Council shall have power to remove or suspend any representative. 


39. A representative shall, ipso facto, vacate office on the formation of 
a duly constituted Branch for the district for which he was appointed, or on 
the fulfilment of some other specific purpose for which he was appointed, or 
if he ceases to be a Member of the Society. 


Secretary 

40. The Secretary of the Society shall be appointed by the Council upon 
such terms and subject to such conditions as the Council shall determine, 
subject to the Memorandum and Articles of Association, and for such purposes 
the Council may enter into an agreement containing these terms, which shall 
be sealed with the seal of the Society. 


The principal duties of the Secretary shall be:— 

(a) To answer all correspondence and enquiries. 

(b) To receive applications for membership. 

(c) To collect and account for all monies received. 

(d) To keep proper accounts of income and expenditure. 

(e) To keep the Library in accordance with the policy laid down by 

the Library Committee. 

(f) To give notice of all meetings and to prepare agenda, minutes, etc. 

(g) To deliver all necessary documents required by law for registration 

with the Registrar of Companies. 

(h) To countersign all cheques and generally to act on the instructions 
of the Council from time to time not unlawful or contrary to the 
Companies Act, 1948, or inconsistent with the Society’s Memo- 
randum or Articles of Association or these Bye-Laws. 


a 

eh. 

= 

= 

" 


APPLICATION FOR ADMISSION TO MEMBERSHIP 381 


Form A. Ms No. 


The British Interplanetary Society 


LIMITED (BY GUARANTEE) 


Secretarial Address:—157, FRIARY ROAD, LONDON, S.E.15 


APPLICATION FOR ADMISSION TO MEMBERSHIP 


Surname........... Christian Names 
(IN BLOCK LETTERS) (IN FULL) 


Permanent Address 


Tel. No. Date of Birth Nationality 


Degrees and Certificates held... 


Names of other Societies with which you are connected: 


NAME ... MEMBERSHIP GRADE ... 


Present Occupation. ... 
Name and’ Address of Employers... 


(IF INTRODUCED BY ANOTHER MEMBER) 
[P.T.O. 


Proposed by Class Number . 
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Particulars of Specialised Knowledge, Experience or other qualifications :— 


To The Council, 
British Interplanetary Society. 


Gentlemen, 

. I wish to apply for admission to membership as a of the Society 
and accordingly enclose herewith £ : s. d. for Entrance Fee 


and Annual Subscription to 3lst December, 195... 


I hereby undertake, if admitted, that so long as I remain a member of the 
Society I will observe all the provisions of the Memorandum and Articles of 
Association, and Bye-Laws of the Society for the time being in force. 


Signature... 


FOR OFFICIAL USE ONLY 


Entrance Fee 
Class :—Fellow/Member Receipt No. . 


Annual Subscription:—MEMBERS {1:,0: 0; FELLOWS {2 :.2 : 0; 
Entrance Fee 5/- 
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spaceship, pre-war, 97 

Technical Advisory Committee, 312 
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Centrifuges, new, 141 
Characteristic velocity 
for Earth/Mars journey, 77, 238 
take-off mass and, 4, 12 
Ciolkowsky, K. E., 257 
Circum-lunar rocket, 163 
Cochlea, 19 
Coelostat, 100 
Colonisation of Planets, 105 
Commensals, living organisms, 62 
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film, 129 
of rocket motor, 121 
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CORRESPONDENCE—contd. 
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BRITISH INTERPLANETARY SOCIETY 


(Limited by Guarantee) 


Secretarial Address: 157, Friary Road, London, S.E.15 


Lecture Programme: Session 1950-51 


The following meetings of the British Interplanetary Society have 
been arranged for the 1950-51 session, at the times and places stated 
below. 


Visitors are allowed to attend meetings of the Society, except where 
the notice specifically states that admission is by ticket only, in which 
case application must be made to the Secretary. 


7 October, 1950, 6 p.m. 

REPORT ON First EUROPEAN ASTRONAUTICAL CONGRESS. This 
will consist of a series of impressions and reports by the British 
delegates to the First European Astronautical Congress, which is being 
held in Paris from 30th September to 2nd October, 1950, as a prelude 
to the International Congress to be held in London in September, 1951. 


4 November, 1950, 6 p.m. 

THE EARTH’s ATMOSPHERE, by J. Humphries, B.Sc. (Eng.), 
A.M.I.Mech.E., A.F.R.Ae.S. A review of our present knowledge of 
this subject, with special reference to the upper atmosphere. 


PROBLEMS OF HIGH SPEED MISSILES ENTERING THE ATMOSPHERE, 
by T. R. F. Nonweiler, B.Sc. A discussion of the effects of air resistance 
on the heating of missiles, and the possibilities of using wings to effect 
a safe landing. 


2 December, 1950, 6 p.m. 

THE Lunar Base, by G. V. E. Thompson, B.Sc., A.R.C.S., A.R.L.C. 
The base to be described in this lecture would be constructed mainly 
for the refuelling and maintenance of spaceships, but could also act as 
headquarters for lunar exploration. Among the subjects to be dealt 
with will be the advantages which will result from the existence of such 
a base, possible sources of rocket fuel which may be present on the 
Moon, methods and plant for extracting and preparing these fuels, power 
generation, auxiliary equipment, buildings and other provisions for the 
welfare of the lunar staff. The problem of establishing the base will be 
discussed. 
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6 January, 1951, 6 p.m. 


A SYMPOSIUM ON THE ORBITAL RocKET. This will consist of three 
short talks on the problems affecting the design of close-orbit satellite 
vehicles. 


(a) “The Orbital Rocket: Some Preliminary Considerations,” by 
K. W. Gatland. 


(6) “The Rocket Structure, with Special Reference to Expendable 
Construction,’” by A. E. Dixon. 


(c) “Conception of an Instrument-carrying Orbital Rocket,’”’ by 
A. M. Kunesch. 


3 February, 1951, 6 p.m. 


INTERPLANETARY OrBiTs, by J. G. Porter, Ph.D., F.R.A.S. In this 
talk, Dr. Porter, who is President of the British Astronomical Association 
and a member of the staff of the Nautical Almanac Office, Royal Greenwich 
Observatory, will discuss the principles determining the paths of rockets 
between the Earth, Moon and planets, their perturbations, and the 
methods of computation used. 


3 March, 1951, 6 p.m. 


COMBUSTION IN THE ROCKET Motor, by Professor A. D. Baxter, 
M.Eng., A.M.I.Mech.E., A.F.R.Ae.S. Professor Baxter, late Super- 
intendent of the Rocket Propulsion Department, Westcott, and now 
Professor of Aircraft Propulsion at the College of Aeronautics, Cranfield, 
will discuss the life history of droplets of propellant before, during and 
after their passage through the combustion chamber, and some of the 
associated problems facing the motor designer. 


7 April, 1951, 6 p.m. 

THE EVOLUTION OF LIFE IN THE UNIVERSE, by Professor J. D. Bernal, 
F.R.S. In this paper Professor Bernal will discuss the chemical and 
physical processes whereby life may arise on a planet under suitable 
conditions. 


All the above meetings will take place at the Tudor Room, Caxton 
‘Hall, Westminster. Caxton Hall may be easily found as it is only a 
minute’s walk from St. James’s Park Underground Station (Metropolitan 
and District Lines). It is five minutes’ walk from the Houses of Parlia- 
ment along Victoria Street, and bus routes I0, I0a, II, 24, 29, 39, 76, 
134, 136 and 290 stop in the vicinity. A further route from Victoria 
Station along Victoria Street also takes about five minutes. 
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MAP SHOWING THE APPROACHES TO CAXTON HALL 


North-Western District Centre 


All meetings will be held at the Adult Education Institute, 49, Lower 
Mosley Street, Manchester, 2 (near to Central Station). 


Further information regarding these lectures and the other activities 
of the North-Western District Centre may be obtained on application 
to the Branch Secretary, E. Burgess, 4, Cordova Avenue, Denton, near 
Manchester. 


23 September, 1950. 7 p.m. 

THE First Moon Rocket, by E. Burgess, F.R.A.S. Imaginary 
impressions of the experiences of the first space-travellers, how they will 
be clothed and fed, the types of things they will see and do, what they 
may expect to experience when on the Moon. 


21 October, 1950. 7 p.m. 

THE INTERPLANETARY PROJECT, by A. V. Cleaver, A.R.Ae.S. Aspects 
of interplanetary travel, difficulties in current research, probable future 
lines of development, scale, cost, economic and political effects, finance 
and organization. 


25 November, 1950. 7 p.m. 


THE GaLaxy, by J. C. Farrer, F.R.A.S. An outline of modern 
theories regarding the origin and constitution of the galactic system 
and the place of our own solar system in relation thereto. 
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15 December, 1950. 8 p.m. 

VISIT TO AN ASTRONOMICAL OBSERVATORY. This will be a restricted 
party and intending visitors should notify the Branch Secretary as soon 
as possible. 


20 January, 1951. 7 p.m. 
THE CHALLENGE OF THE SPACESHIP, by A. C. Clarke, B.Sc. An 


attempt to develop a philosophy of astronautics covering a. large field, 
with emphasis on the philosophical, moral and social side of the problem 
of interplanetary flight and its impact upon human society. 


17 February, 1951. 7 p.m. 

THE DEsIGN OF RockET Motors, by J. Humphries, B.Sc. (Eng.), 
A.F.R.Ae.S., A.M.I.Mech.E. An outline of the methods employed in 
the design of liquid propellant rocket motors, including choice of pro- 
pellants, choice of propellant expulsion system, combustion chamber 
design, and methods of testing. 


31 March, 1951. 2.15 p.m. 

Fitm SHow. A special film show will include a programme of rocket 
and interplanetary films. Admission will be by ticket only, obtainable 
by sending stamped addressed envelope to the Branch Secretary. 


21 April, 1951. 7 p.m. 

THE PLANET Mars, by H. L. Dilks, F.R.A.S. A review of the 
physical conditions of the, planet and the various theories regarding 
its evolution and what might be encountered there by travellers from 
Earth. 


19 May, 1951. 7 p.m. 

SHORT PAPER AND DiscussION EVENING. An opportunity for local 
members to deliver short papers to the Branch and also for members 
to discuss the earlier lectures and the future activities of the Branch. 


21 July, 1951. 2.15 p.m. 
SUMMER VISIT TO AN ASTRONOMICAL OBSERVATORY, giving members 


an opportunity to see how solar observations are made. The party 
will be restricted to fifteen members, and early application should be 
made to the Branch Secretary. 


Birmingham and District Meetings 


Early in 1951 it is hoped to provide a lecture and a film show for the 
benefit of members resident in and near Birmingham, admission to the 
latter being by ticket only. 

_A separate circular will be sent to all members in the area in due 
course, giving details of final arrangements. 


W.H.&S.—-79139 


